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’ CONTINUING LEADERSHIP 
.-. through the war and beyond! 


measurement problems of this mechanized war. 


The start of the new year finds instrument head- 
quarters still busy at it in the final drive for 
victory. Dependable WESTON instruments, in all 
familiar types, continue flowing in unprece- 
dented quantities to every battle front. In new 
types, too; for all during this period of stress 
WESTON development laboratories also have 
led the way ... continually meeting the new 


Thus when instrument priorities are relaxed, 
WESTONS will continue as industry’s standards 
for all measurement needs. For, new measure- 
ment tools as well as old will be available in their 
most trustworthy form... here at instrument 
headquarters. Weston Electrical Instrument 
Corp., 616 Frelinghuysen Ave., Newark 5, N. J. 


AC Portables . . . Instrument Tronsfomers 
. Sensitive Relays... DC, AC, and 
Thermo Switchboard and Panel instruments. 
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This cable resists: 


Wi 
HEAT Vs 


@ ACIDS 
OILS; 


MOISTURE 


Okolite-Okoprene cables successfully meet the hazards of industrial plant opera- 
tion. Insulated with Okolite and protected by an Okoprene* sheath, they are heat 
resistant and can be used in circuits running near blooming mills, furnaces, soaking 
pits, boiler rooms, steam lines and pouring ladles. Resistant to the solvent action 
of grease and oils, Okoprene is not deteriorated by the cutting oils used on pipe- 
threading machines or by lubricating oils from cold-rolling mills. Acid problems 
existing near pickling and plating tanks are overcome by Okoprene. Over and 
above this, the toughness, flexibility and abrasion resistance of the Okoprene 
covering mean unexcelled ability to withstand mechanical abuse. 

Okolite-Okoprene cables are made in a full range of capacities, and sizes for all 
electrical sonlaaians. Write for Bulletin OK-2009B. The Okonite Company, 
Passaic, N. J. 


*A neoprene protective covering developed by Okonite for severe applications. Re- 
sistant to moisture, flame, oil and sunlight, Okolite-Okoprene cabies can be installed 
in ducts, buried directly in the earth, or exposed to the elements—without addi- 
tional protection. 
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Lime DID WE KNOW, these 12 years 
saying, ‘Electroline Automatic Line Splices art 
j able” that the really big story had not yet been td 






/~ Now this important reclaimable 
feature scores again. Vital materials 
from which Automatic Line Splices 
are made are mostly off to war... 

. so it is impossible to supply the quan- 
tity of line splices we would like to 
but your stock bins will supply 
splices for immediate requirements. 


Every ‘‘out of service’ line 
equipped with Electroline Automatic 
Line Splices is a source of supply. 
These splices are reclaimable. 


Electroline Splices can be removed 
in a jiffy. Back they go to stock bins 





4121 SOUTH LA SALLE STREET 
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Originators and Patentees of Automatic Line Splices and Dead Ends 


















for re-use . . . time and time agai 
Stock without stock expenditures: 
How’s that for an “extra” dividend? 


It is the everlasting quality of 
Electroline products that assures our 
users of adequate, effective usable 
Automatic Line Splices for the dura- 
tion. The quality is there because long 
experience in this field has taught us 
how to put it there. Not only the first 
Automatic Line Splice, but also the 
first Reclaimable Line Splice came 
from the house of Electroline. 






Py CHICAGO 9, IPLINOIS~ 
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Tests to determine the faithfulness to specification of a given 

1° station insulator can be conducted in half an hour--all you really 

know about that insulator can be discovered in the first half-hour of its life. Yet, the most 
important thing of all is how long the insulator will stay in service, but no kind of testing 


will reveal this vital information to you...True, all reputable station insulators have the same 


physical characteristics; all adhere to rigid published specifications; all are alike-- for the first 


half-hour! ..Not in the first half-hour, but the first half-minute, you can discover the most im- 
portant thing to know about a station insulator--that it was made by O-B. Long, trouble-free 


insulator performance can’t be specified or pre- 


dicted. You buy these qualities “on faith”; and Geo Bittd. 
the longest service records in the industry justify 
this faith when you specify O-B. MANSFIELD, OHIO 


CANADIAN OHIO BRASS COMPANY, LTD., 
NIAGARA FALLS, ONTARIO 


* KEEP BUYING WAR BONDS 4 2468-4 
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Protect transformers by using 
QUICK-ACTING grounding switches to i 
supply positive relaying and OCB CONDUCTOR SUPPORTIIEE 
operation before incipient faults cause CLAMPS AND FITTINGD 
extensive damage. | 






a? Closing time - 30 cycles or less. 


DISCONNECTING SWITCH | 
INDOOR AND OUTDOOR | 
— Strong aluminum alloy blades minimize 


problems of inertia. 


» \ #) Blade and insulator shock absorbed by cam- AIR BREAK SWITCH | 
~~. induced friction produced in extended, full 


floating Hi-Pressure contact jaw. | 
INTERRUPTER SWITCHER 
4) Blade opening effort minimized through release 1 


of contact pressure upon withdrawal. 


CUTOUTS AND 
TEERMO-RUPTERS | 


SWITCH OPERATIN 


, \ MECHANISMS 
Example:-In the absence of high 
OCB’s the automatic Hi-Speed 
grounding switch causes tripping 
of supply OC B’s in case of a SUBSTATIONS 


transformer fault. 


OPEN OR ENCLOSED 
ISOLATED PHASE 
HEAVY DUTY BUSE 


Switch shown is a 161 


KV, type “TTR” with Hi- 
Speed grounding switch. | on tou 


SYSTEMS 


AUTOMATIC 
SECTIONALIZING 
EQUIPMENT 


METAL CUBICLES 


TESTING DEVICESHE 





So You 


the men of American Science 
and Industry working to 
further American Good Living — 


WE DEDICAT. 


our Radio Sponsorship of the 
World’s Finest Music by the 
World’s Finest Concert Orchestra... 


THE BOSTON 
SYMPHONY 


Every Saturday, at 8:30 pm (E.W.T.) 
over 170 Stations of the Blue Network, 
from New England to California. 


JOPAe Ke 


























(aC) ENGINEERING THAT AIDS ALL INDUSTRY 
HELPS FURTHER AMERICAN GOOD LIVING 
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Allis-Chalmers invites Every Reader of this Magazine to 
tune in next Saturday and every Saturday thereafter 


USIC — sister to every science and industry 
furthering Good Living — is Allis-Chalmers’ 
choice of radio entertainment for America. 

In the words of Serge Koussevitzky, world-famous 
condactor of the Boston Symphony itself: ‘Today 
American audiences show not only their love and 
admiration of music, but also a deep understanding 
of the necessity and importance of musical art in 
the progress of humanity.” 

Americans also enjoy the highest standard of 


living of any people on earth — because they are 
the mightiest industrial nation on earth. 

That is why we respectfully dedicate to you, the 
Men of American Industry, our radio sponsorship 
of the Boston Symphony. 

Today over 1600 Allis-Chalmers products are 
helping America to the earliest possible Victory — 
after the war, the same engineering will mean 
Good Living, the American Way. ALLISs-CHALMERS, 
MILWAUKEE, WIs. 


\ LLIS-CHALMERS 
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NEW ALLIS-CHALMERS ELECTRO 
OF YOUR POWER TRANSFORMERS 
ong 4. 


¥%& By accelerating flow of 





on ser ay tien 


oil with pump action — 
and by forcing cooling air 
over radiator surfaces — 
ELECTRO-COOLERS jump 
present capacity of most 


: 

r power transformers by as 
2 

" much as 60%. Installation 
* is simple and quick! 

a * New transformers built 


with ELECTRO-COOLERS 
use 25% less critical copper 


PaaS 








and steel than formerly... 
and cost you correspond- 


PR ity 


ingly less! 


%& Allis-Chalmers new 
ELECTRO-COOLERS are 
self - lubricating . . . employ 


(pee 


r no glands or stuffing boxes 
t d ...are simple, sturdy, prac- 
4 ' tical. Here’s a wartime in- Ss i 
F f vestment with a great peace- As a hypothetical case take this bank of three single-phase 


2 £ ; transformers. Water-cooled rating is 60,000 kva. 
time future: 
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AFTE = 96,000 kva would be the stepped-up rating of this power trans- 
« former bank if new ELECTRO-COOLERS were added. 
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COOLER CAN JUMP CAPACITIES 
20-60% ... AND IT'S PRACTICAL! 
AT ITS NEWEST AND FINEST. 





Electro-Cooler 
Highlights 


Factory assembled ELECTRO- 
COOLER shipped as a com- 
plete unit — saving time. 
Ne glands or stuffing boxes 
to permit oil drips and air 
bubbles. No packing to fix. 


Only one shaft! Motor and 
pump are designed as a 
complete unit—in one frame. 


such wearing parts. 


High-pressure test reduces 
possibility of oil leaks. 


Self-contained and self-sup- 
porting! No foundation re- 
quired. 


HETHER YOUR power trans- 

formers are water-cooled or 
self-cooled, new Allis-Chalmers 
ELECTRO-COOLERS can jump capac- 
ity 20-60%. 

On water-cooled units ELECTRO- 
COOLERS eliminate water coils and 
coil service problems... reduce 
maintenance to a minimum. 

Installation is simple because 
ELECTRO-COOLERS are self-contained 
and self-supporting. 

For further information contact 
our nearby district office. Or write 
for bulletin B-6242. ALuts-CHAL- 
MERS, MILWAUKEE 1, WIs. A1640 


WE WORK FOR 


> "VICTORY ' 





ae RE 


Pe lla PEARL 


O far this is definitely a war baby. 

It was born to meet an exacting 

wartime need. Every one that is 
made goes right into the fight. 


It is an electric motor designed for 
jobs which no regular electric motor 


could fill. 


The jobs are on America’s fighting 
planes. Working control flaps — 


opening and closing cooling shut- 
ters—lifting landing gears—and the 
like. 


Every ounce on an airplane is pre- 


cious. So usual electric motors were 
out. 


This one weighs as little as 8/10ths 


of a pound—others can move as 
much as 35 tons. 


Naturally it took a whole new kind 


of engineering to make this motor. 


It took new ideas from the drawing 
board up. It took new materials— 
like glass-insulated wire—to build 
it. It required finer, more i 


precise 
craftsmanship than had ever gone 
into a motor before. 


After the war, these motors can be 


sold to manufacturers of peacetime 
products. 


That is why we are telling you about 
them now. 


You may have need for such a com- 
pact, ultra-efficient source of power. 
You may be able to use the kind of 
engineering thinking that deveioped 
it—or the production tech- 

nique that builds it 

and about 250 other 

Lear products. 


PLANTS: Piqua, O., and Grand Rapids, Mich. BRANCHES AT: 
New York, Los Angeles, Chicago, Detroit, Cleveland, Providence. 
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aGET FINER AND 
FASTER A. C. 
ELDING WITH 





¢! 


cuit increases efficiency — cuts — glass-insulated — with primary over shaped . . . of die-punched silicon 
idling loss! Entire construction secondary. Air duct between windings dis- steel. Insures quiet operation . . 
is simple, rugged! sipates heat — prevents breakdown! with zo power-wasting air gaps! 


| Revolutionary new patented cir- ? Transformer coil uses rectangular copper 3 Sturdy lower core is 1-piece, U- 


ity — a big, tough, extra is simple, fool-proof ! 
heavy welding terminal. Channel shape pro- 
Note brazed connections! vides extra strength. 


Here's typical Ampac qual- 5 Hardened brass guide 


GET COMPLETE FACTS on this bril- 
liantly engineered a.c. welder from your 
nearby Ampac dealer or A!lis-Chalmers 
district office. Ask for bulletin B6302. 
For data on new Ampac “200” welder, 
ask for bulletin B6241. 


be oF Do A ; J , ef f POE &. o ‘ 
Power regulation is smooth — quick — simple! One-inch CHALMERS 
movement of upper core covers entire welding range — 


50 to 500 amps — in seven turns of control wheel. Cuts MILWAUKEE, WISCONSIN 
adjustment time to minimum. Speeds welding! A 1677 
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NE OF A MOTOR’S most dangerous enemies is fric- 
tion. In peacetime, instructions for guarding against 
it were based on 8-hour-day, 6-day-week operation. Today, 
with motors working up to 3 and 4 times as many hours 
a week, those instructions are dangerously obsolete! 
To help put U. S. motor maintenance on an efficient 
wartime footing, Allis-Chalmers has published “Guide to 
Wartime Care of Electric Motors’. This valuable book 


a 


explains the 9 main enemies of electric motors. . . tells 
you how to fight them. Its recommendations are simple 
and practical ...ideal for training mew men or as a re- 
view for experienced men. Book is fully illustrated with 
stimulating, understandable sketches like those shown 
above—contains no advertising. Over 400,000 copies in 
use by industry and armed forces. Send for your free copy 
today! ALLIs-CHALMERS Mra. Co., MILWAUKEE 1, Wa. 

1658 


When you do need new motors, look 
into the strength, solidity and all-around 
protection of the new ‘Safety Circle 

protected top, sides, ends and bottom 
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NEED BUS BARS, 100 


| 
o 


With electric motors for a bomber’s accessory 
equipment ranging into dozens of horsepower, 
considerable electricity has to be distributed to 
many points throughout the plane. Bus systems 
have become regular networks—“‘like all down- 
town”, says one engineer—so that their weight 
introduces a serious problem. | 

Aluminum buses, in the sizes and forms 
pictured above, are helping to take care of 
this weight problem. For aluminum, as you 
know, though high in current-carrying capac- 
ity, is likewise light in weight. Aircraft 
engineers are profiting by the properties of 


aluminum which long ago led electrical men 


to adopt it for their power lines and buses. 
Whether your specialty is airplanes, power 
lines, heavy machinery, walkie-talkies or house- 
hold appliances, versatile aluminum offers you 
many other advantages. It is nonmagnetic, non- 
sparking and nontoxic. It is an excellent con- 
ductor of heat and reflector of light. Its ability 
to resist corrosion is, of course, well-known. 
Manufacturers of materials for war are 
constantly discovering new ways of bettering 
their products by employing Alcoa Aluminum. 
Our engineers are available for assisting in this 
work. ALUMINUM ComPANY OF AMERICA, 2138 


Gulf Building, Pittsburgh, Pennsylvania. |) 


ALCOA! 


ALCOA ®y ACS 
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KAMKLAMP LEVER...» 
(Open) 


PRESSURE SCREW 

(Screw-driver Slot type 

for 100 Amp. and less; 

“Allen"’ Socket type 
for all others) 


MOLDED BASE 


KAMKLAMP LEVER 
(Closed) 


LEVER STOPS 


Rta 


se 
oe 


- 


_LINE PRESSURE CONTACT 
“(on Fuse Blade or Ferrule) 


PRESSURE SCREW 
FUSE HOLDER 


ONE-PIECE — 
NO JOINTS 


ee 
ONE-PIECE 


CONSTRUCTION 


MOLDED 
BASE 


@ KAMKLAMP 


@ PRESSURE TYPE FUSE HOLDER 


(Solderless) 
CONNECTOR ONE-PIECE — i 
eo NO JOINTS J 


ae INSERTED 
ONE-PIECE and 


CONSTRUCTION PRESSURE 
APPLIED 


va 


THE INGENIOUSLY DESIGNED 
@ KAMKLAMP FUSEHOLDERS 


—€A) SHUTLBRAK 


clamp the fuses tight. Insert the fuse 
—turn the lever—and you have a 
copper-to-copper connection under 
strong and continuous pressure. 


@ PRESSURE TYPE 
(Solderless) 
CONNECTOR 


att AE ae 


trance—and on installations require 
ing an operating switch. 


@ Shutlbrak Switches are avail- 
able for both surface and flush 





100 Amp. 
575 Volt @ 

Shutlbrak 
Switch-Cat. 
No. SA-10633 


MAINTENANCE NOTE 


All electro-mechanical apparatus 
requires intelligent maintenance 
to produce the most satisfactory 
service You will find helpful our 
free booklets on “ Maintenance.”” 
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Convenient, too, are the @ Pres- 
sure Type (Solderless) Connectors, 
which make possible quick, sure 
connections with both line and load 
wires or cables—connections which 
will not “‘ease up’’ or become loose. 


Because of these and other out- 
standing advantages, plants produc- 
ing war materials have purchased 
thousands of these switches. Some 
are used singly—others are banked 
in groups — or assembled in well- 
designed switchboards or panel- 
boards. Still others are installed as 
plugin units for @ Busduct. 


But wherever and however used, 
this heavy duty industrial switch is 
giving efficient, dependable service 
—on motor circuits—at service en- 
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mounting. Installation and connec- 
tion are expedited by the ample wir- 
ing space at top, bottom and at rear 
of the switching mechanism, and by 
the conveniently placed knockouts. 

Capacities: 30 to 1200 amperes, inclu- 
sive, for 250 volts AC or DC, and 575 volts 


AC, in 2, 3 and 4 pole types. Approved by 
Underwriters’ Laboratories, Inc. 


For Detailed Information 
and suggested specifications for @ Shutl- 
brak Switches, Panelboards and Switch- 


boards, write for Bulletin No. 70... Frank 
Adam Electric Co., Box 357, St. Louis, Mo. 


brrren_sos We 2 
Prank Xdam \ 


[ ELECTRICAL PRODUCTS | 
for War Industry 


C FRANK ADAM ELECTRIC 
oN 1S, M0.U.S.A, 
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WF Dry Type 
Transformer 


“*eheenaeeeasnatienecemetihiinaiannetinaneanamene 





ELECTRICAL WORLD @ January 8&8, 





USERS GAIN IN MANY WAYS... 


» 







VEN in the best designed plants there are spots where costs 
can be cut and efficiency improved with AmerTran Dry Type 
Transformers. A step-down from your 460 volt circuit will enable 
you to pull out badly underloaded motors and utilize fractional 
horsepower motors as more efficient units for light work. Or you 
can gain the lower industrial rate for lighting. You can make 
your power circuits an economical source of low voltage for 
heating, heavy circuit testing, etc., by means of an AmerTran 
Dry Type Transformer. 

AmerTran Dry Type Transformers are available for outdoor 
or indoor location. They are used for such applications as insulat- 
ing circuits, balancing loads on three-phase systems, boosting line 
voltages and phase changing. A complete description of AmerTran 
Dry Type Transformers for these applications will be furnished 
upon request. 


AMERICAN TRANSFORMER COMPANY 


178 EMMET STREET - NEWARK 5, NEW JERSEY 
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Y LINEMEN THE 
COUNTRY OVER 


Rugged easy to operate 
Nicopress tool for making 
perfect line splices. 








Completed Nicopress joint x 
on line wire. = 





Nicopress Repair Sleeve 
for A.C.S.R. 





Nicopress Reducing Sleeve 








for splicing wires of differ- 
ent sizes. 


Nicopress Suspension 
Dead Ends for use with 
dise insulators. 





The National Telephone Supply Company 


5100 SUPERIOR AVENUE © CLEVELAND 3, OHIO 


Canadian Mfr.—N. SLATER CO., LTD., HAMILTON, ONT., CANADA 
Export Distributor—\INTERNATIONAL STANDARD ELECTRIC CORP., NEW YORK, N. Y. 
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Sure, it’s something for GRAYBAR to 
be 75 — but all the busy years behind 
us mean nothing to you, or to America, 
except as they have improved our per- 


‘spective for today’s first job. 


In a modern war, every industrial 
method or technique is a weapon 
matched against the production forces 


‘of the enemy. In your job, you nave to 


help outclass some of Hitler’s crowd this 
very morning. So have we at GRAYBAR, 
and we can’t do it with our heads turned 
toward the past. 


Thus, we’re chiefly glad to be 75 be- 





~GraybaR | 


IN OVER 80 PRINCIPAL CITIES 


1869, electricity and 
GRAYBAR have grown up together. 
Through peace and war, with 


A> 
every electrical advance, GRAYBAR \ 
cow 


has extended its distribution serv- 
ices in step with the needs of the 


day ... and of the Nation. a / 


cause the amassed experience of those 
years — the long slow process of “learn- 
ing the ropes” — is helping us meet each 
new and critical problem of electrical 
supply and distribution better than we 
could hope to do as a youngster at the 
game. And we can’t imagine a better 
use to make of it. 


Beyond that, we think the perspective 
of many years of peace-time electrical 
progress — antedating even lamps and 
motors — will help us to serve you bet- 
ter in the “conversion” and post-war 
years. (As for the jubilation, we'll save 
that to add to yours on V-day! ) 
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PRODUCTION SUPPLY 


Electrical parts and materials to be 
installed in ships, planes, communica- 
tions units and other “fighting front’”’ 
equipment are GRAYBAR’S No. 1 re- 
sponsibility today. With them goes 
specialized service to aircraft plants, 
shipyards and all other key war plants; 
on selection, application procurement 
and scheduled delivery. 





CONSTRUCTION SUPPLY 


Back of America’s mighty war plant— 
military and industrial—is a phenom- 
enal construction job. Electrical con- 
tractors, engineering firms and the 
military services engaged in the work 
depended upon GRAYBAR as a time- 
saving connecting link with the mak- 
ers of thousands of different electrical 
construction items. 





SICAL 
MAINTENANCE SUPPLY 
To keep our productive machine run- 
ning full-tilt, to distribute power, to 


light the work, and maintain com- 
munication lines, GRAYBAR speeds 
electrical replacement parts to points 


ment “via GRAYBAR” has saved mil. MOBILIZATION POINTS IN OVER & 


lions of productive man-hours. - 
Executive Offices: GRAYBAR BLDG., NEW YO! 


Ager Kare 


Bringing together more than 2! | 


ii 








CONTRACTOR'S SUPPLY 


The peacetime job of reequipping 
America electrically will get its start 
with electrical contractors: Plants, 
homes, offices, institutions, stores and 
buildings of every type will be de- 
manding conversion and betterments. 
To contractors, GRAYBAR will once 
more bring the newest and best in 
wiring materials, lighting units, sig- 
naling equipment. 


APPLIANCE DEALER SUPPLY 


To dealers handling electrical appli- 
ances, GRAYBAR will again be back 
with the fast-moving popular items 
that help build a sound and solvent 
business. With so much new and un- 
tried merchandise coming to market, 
you'll appreciate GRAYBAR’S help in 
selecting the better lines. 


REHABILITATION SUPPLY 


Distribution services, tailored to the 
the electrical reconversion needs of 
industrial plants, public utilities, mu- 
nicipalities, railroads, telephone com- 
panies, etc., will be more essential 

4 : than ever. Experienced GRAYBAR spe- 






cialists will again be devoting them- 

r R CATINN) 
selves to the special electrical needs ‘a. eT” m* . 
of each such group. unit Tih 


| YO! 


1\ facturer . 20,000 


i . 


customers 
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On its 75th Anniversary, GRAYBAR is proud of its long-lasting relationships with 
leading suppliers. This intimate contact assures you of more complete product 
information, greater support in expediting emergency orders, and twofold co- 
operation in assuring a satisfactory purchase. 


BEFORE 1900 


Alabax Division of Pass & Seymour, 
Inc. 

American Crossarm and Conduit 
Company 

American Electrical Heater Co 

American Steel & Wire Company 

The Ansonia Electrical Company 

The Arrow-Hart & Hegeman 
Electric Co. 

Boston & Lockport Block Co 

The Bryant Electric Company 

Calculograph Company 

Crouse-Hinds Company 

Diamond Expansion Bolt 
Company, Inc 

Edwards and Company 

The Electric Storage Battery Co 

General Cable Corporation 

General Electric Company 

Habirshaw Cable and Wire Div 
Phelps Dodge Copper Products 
Corporation 

Harvey Hubbell, Inc 

Jefferson Electric Company 

Leach Company 

Mathias Klein & Sons 

National Carbon Company, Inc 

National Pole & Treating Co 

The Okonite Company 

Owens-Illinois Glass Company 
Hemingray Division 

Self-Winding Clock Co., Inc 

Stanley & Patterson Division 
Schwarze Electric Company 

The Thomas & Betts Co 

Western Electric Company 

Weston Electrical Instrument 
Corporation 

The Whitney Blake Company 


BEFORE 1910 


Frank Adam Electric Co. 
Benjamin Electric Mfg. Company 
Boston Wove Hose & Rubber Co. 
Columbia Metal Box Co 
Hamilton Beach Company 
Division of Scovill Manufacturing 
Company 
The Holtzer-Cabot Electric Co. 
Hubbard and Company 
Iig Electric Ventilating Co 


To B ung Shem Back 
More Lutchly 


To the 503 GRAYBAR employees 
now in service. the “home folks” 
in offices and warehouses have 
pledged unstinted support. If 
service in your behalf can help 
to end the war more quickly. 
your call will get “all-out” co- 
operation — day or night. 


* 


Indiana Steel & Wire Company 
International Creosoting & 
Construction Co 
McGill Manufacturing Co., Inc 
Electrical Division 
National Electric Products Corp 
National Fireproofing Corp. 
The National Telephone Supply 
Company 
Simplex Wire & Cable Co 
Square D Company 
Switch and Panel Division 
Veeder-Root, Inc 
The Wiremold Company 


BEFORE 1920 


PullDog Electric Products Co 

Bussmann Mfg. Co 

A. B. Chance Co 
Utilities Division 

Churchill Cabinet Company 

Curtis Lighting 

Dossert & Co., Inc 

Economy Fuse & Manufacturing 
Company 

Edison General Electric Appliance 
Company, Inc 

Thomas A. Edison, Inc 

Faries Manufacturing Company 

The Pibre Conduit Comany 

Fullman Manufacturing Co 

The Gray Manufacturing Co 

Kopp Glass, Inc 

Ward Leonard Electric Company 

Manning, Bowman & Co. 

Mitchell-Rand Insulation Co., Inc 

Frank W. Morse Co 

Mueller Electric Co 

National Lead Co 

National Sewing Machine Co 

Philadelphia Electrical & 
Manufacturing Co 

Russell & Stoll Co., Inc. 

H. B. Sherman Manufacturing Co 

Templeton, Kenly & Co 

The Trumbull Zlectric Mig. Co 

Union Insulating Co 

The F. W. Wakefield Brass Co 

The Youngstown Sheet and Tube 
Company 


BEFORE 1930 


The Adjustable Fixture Company 

Appleton Electric Co 

Armstrong Cork Company. Inc 

Blaw-Knox Company 

L. S. Brach Mfg. Corp 

J. H. Bunnell & Co., Inc 

Chase Brass & Copper Co., Inc 

Chicago Flexible Shaft Company 

Clayton & Lambert Mfg. Co 

Coffing Hoist Company 

Cook Electric Company 

T. J. Cope, Inc 

Copperweild Steel Co 

Day-Brite Lighting, Inc 

Electrical Engineers Equipment 
Company 

Elkhart Rubber Works 

Ericson Mfg. Co 

The Everstick Anchor Co 

Fahnestock Electric Co 

Federal Electric Company 

The Four Wheel Drive Auto Co 
Eagle Division 


Frankel Connector Co., Inc 
General Radio Company 
The A. C. Gilbert Company 
Greenlee Tool Company 
Hankscraft Company, Inc 
Hart Mfg. Co., Inc. 
Hub Electric Corporation 
Ideal Commutator Dresser Co. 
Inland Glass Works 

Division of Chamberlain, Inc 
Kester Solder Co. 
The H. R. Kirkland Company 
Kleig! Brothers 
Leeds & Northrup Company 
Leich Electric Co 
The Linen Thread Co., Inc. 
Lufkin Rule Company 
W. N. Matthews Corp 
McEvoy Cord & Cable Co., Inc 
McGraw Electric Company 
Minnesota Mining & Mfg. Co 
Murlin Mfg. Co 
Northern Industrial Chemical Co 
H. K. Porter, Inc. 
Radiotron Division 

R.C.A. Mfg. Co. 
Reliable Electric Company 
Revere Clock Company 
Revere Electric Mfg. Co. 
Reynolds Electric Co 
W. H. Salisbury & Company 
SherwinWilliams Co 
Steel City Electric Co. 
Steel and Tubes Division 

Republic Steel Corporation 
Stromberg Carlson Company 
Struthers Dunn, Inc 
The Swartbaugh Mfg. Co 
Telkor, Inc. 
The Thompson Electric Co 
The Union Metal Mfg. Co 
United Metal Box Co 
United Motors Service, Inc 
Warren Telechron Company 
Weber Electric Company 
Webster Electric Company 
Wesix Electric Heater Co 
Wheeler Reflector Company 
Edwin L. Wiegand Company 
Daniel Woodhead Company 


BEFORE 1940 


L. B. Allen Co., Inc 

American Brake Shoe & Foundry Co 
American Manufacturing Company 
The Art Metal Company 

The Autocall Company 

Burgess Battery Company 
Century Lighting, Inc. 

Colt’s Patent Pire Arms Mfg. Co 
Cordiey & Hayes 

Corning Glass Works 

Cory Glass Coffee Brewer Co 
Dazor Mfg. Co 

W. C. Dillon & Company, Inc 

The Duff-Norton Mfg. Co 

The Emerson Electric Mig. Co 

G & W Electric Specialty Co 

The P. A. Geier Company 

Gibson Electric Refrigerator Corp 
Gillinder Brothers, Inc 
Gleason-Tiebout Glass Co 

Greist Mfg. Co 

A. E. Halperin Co., Inc 

Hobart Mfg. Co 

Horni Signal Mfg. Corp 


SsaybaR 


IN OVER 80 PRINCIPAL CITIES 


1 THE YEAR 


Independent Pneumatic Too! 
Jensen Radio Mfg. Co. 
Kelvinator 
Div. of Nash-Kelvinator Cor 
Knox Porcelain Corp. 
Landers, Frary & Clark 
Lewis Sanitary Tool Co 
Lorain Products Corporation 
Hugh Lyons and Company 
McCabe-Powers Auto Body Co 
The Mercoid Corporation 
Mica Insulator Company 
Minerallac Electric Co. 
Mitchell Manufacturing Co 
National Enameling & Stamp 
Company 
Noblitt-Sparks Industries 
Noma Electric Company 
Ohio Brass Company 
Owens-Corning Fiberglass Co; 
Par-Metal Products Corp 
Philco Corporation 
Storage Battery Division 
Pittsburgh Reflector Co. 
Premax Products 
Division of Chisholm Ryde: 
Co., Inc. 
Prime Mfg. Co. 
Proctor Electric Company 
Div. of Proctor & Schwartz 
Raytheon Manufacturing Co 
Electrical Equipment Divisi 
Rival Mfg. Co 
St. Louis Cordage Mills 
Sangamo Electric Company 
Scanlon-Morris Co. 
Seymour Smith & Son, Inc 
Silvray Lighting, Inc 
Sonora Radio & Television Co 
Southern Asbestos Co 
Steam-O-Matic Corp. 
Steber Manufacturing Co 
Stewart-Warner Corporation 
Superior Neon Products Compy 
Teletype Corporation 
Thermador Electrical Mfg. Co 
Triangle Conduit & Cable Co 
The Utica Drop Forge & Too! 
Vulcan Electric Co 
Waring Corporation 
Western Block Co 


SINCE 1940 


Andertube Manufacturing Co 
Betts & Betts Corp. 
Detroit Macoid Corporation 
The Dexter Company 
R. W. Fieroh Company, Inc 
Peter Gray, Inc 
Heinze Electric Co 
Holophane Co., Inc 
International Derrick & 
Equipment 
Division of Internationa! § 
Corp 
Justrite Manufacturing Comp 
Killefer Manufacturing Corp 
Lister-Blackstone, Inc. 
Donald P. Mossman, Inc 
Paragon Electric Co 
Perkins Marine Lamp and H2: 
Corp 
Precision Castings Co 
Seamless Rubber Co 
F. A. Smith Mfg. Co., Inc 
Smoot-Hclman 
Surprenant Electrical Insulat 
The Tappan Stove Company 
Viking Instrument Co. 
E. R. Wagner Mfg. Company 
Walker Electrical Company 
Wilcox, Crittenden & Co. 
Willard Storage Battery Co 
Wilson Welder and Metals Co 
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fon Millions of feet of Simplex wires and cables in ser- | 
% vice before the war are still doing good work on many vital war jobs. ! 
—- Every day they are proving the value of prewar Simplex quality. They i] 


should be kept in service as long as possible because of the scarcity of 





$ Coy materials from which to make new cables. 


Simplex cables, as now made, conform to government | | 
regulations prohibiting the use of natural rubber for commercial pur- 
poses. The “know how” built up through nearly sixty years devoted ex- 
clusively to the manufacture of insulated wires and cables has enabled 
e us to develop synthetic insulations to pinch-hit for prohibited rubber 
compounds. 





tion 
. . 


Unusual demands are being met, unusual service is be- 


Too ing rendered, values are being discovered in new materials and plans : | 
are being made to apply war-time developments to postwar cable ser- i] 
a vice. Simplex postwar wires and cables will be better than ever before. ial 


. 7 Simplex wires and cables, for the duration, are war 
products subject to such restrictions as may be necessary to conserve 
strategic materials. Under modified specifications they are being made with 
the same skill and care that have been the basis of Simplex quality for ie 
so many years but they are available only for essential war work. | 


5 pee 
Simplex Wire & Cable Co., 79 Sidney Street{ Cambridge 39, Mass. 


ld 








WIRES and CABLES 


| | 
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PAGES from/307 MANUFACTURERS 


The 1944 E-B-R 
Contains 














%& Briefalogs are the modern method of cataloging, 
with condensed descriptions and specifications iat 




















MANUFACTURERS BRIEFALOG SEC- 
TION —The condensed catalogs of 307 
manufacturers of electrical and allied 
products. In addition to vital informa- 
tion for seme specifying and requisi- 
tioning, you will find listings of branch 
offices, warehouses, etc, 


on products, plus branch offices, distributor and ali 
warehouse addresses for quick follow through. inl 







tins emisiiey o> ine The latest up-to-the-minute data at your finger- | 


FACTURERS — Here for quick reference 
you will find company addresses and trade 
names, arranged by product. Extensive 
cross-references to help you find the elec- 
trical and allied products made by more 
than 3,500 manufacturers. Bold face list- 
ings are used throughout to indicate the 
pages where each manufacturer's product 
data is given. 










tips! 






















Things are happening so fast these days. . . prod- 





uct changes, new materials, etc... . even the 
























ALPHABETICAL INDEX OF TRADE & 
COMPANY NAMES — Complete with ad- 
dresses. Starting with only a trade name 
or a company name, you can thus quickly 
locate the product data you need. 


4 


NOTE: Distribution of E-B-R has no 
connection or relationship with sub- 
scriptions to any McGraw-Hill publica- 
tion. Every year E-B-R is sent to ap- 
proximately 30,000 large electrical con- 
tractors, electrical wholesalers, large 

plants electric utilities, elec- 
trified railroads, mines, government 
services. 


most complete catalog file can be out of date. : 












Right now, when you're busiest, this new 1944 


Electrical Buyers Reference can be so useful! 







Larger and with more product data than ever 











before in its history, it gives you a wealth of 







information that you need every day ... all sub- 


stantially and attractively bound in one volume. 


















HERE’S WHY! 


People who write in for copies 
of EB-R are frequently sur- 
prised to learn that the distribu- 
tion of the book has already 
been completed. “Why adver- 
tise it, then?”, they sometimes 
say. 


Here’s why: Once we send out 
the book we want to be sure 
that the recipients are aware 
of the usefulness of the prod- 
uct data they have, and that 
they use it frequently. So we 
tell them our story regularly, 
through advertisements such as 
this one. 


You'll be surprised when you discover how | 








much time you can save by referring first to the 
compact, comprehensive 1944 E-B-R. There just 


isn’t anywhere else that you can get the latest hy 















product data of over three hundred manufac- 


turers of electrical and allied products so | 


quickly. 






















Put E-B-R to work the moment it lands on your 
desk. Keep it within arm's reach through “44. It 


will save you time and money! 









Electrical Buyers Reference 


McGraw-Hill Publishing Co., Inc. 
330 West 42nd Street, New York 18, N.Y. 
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Driving a 400 mile-an-hour super-hurricane 
through a plane-testing tunnel takes plenty of 
horsepower ... more than anybody had ever 
packed into a wound-rotor induction motor 
before. To do it, Westinghouse designed and 
built the world’s largest. Its 40,000 horse- 
power spins two 16-blade fans standing 
nearly 40 feet high—weighing 197 tons. The 
motor itself weighs 125 tons, stands 15 feet 
high and you could drive a small truck through 
the stator you see above. Cooling. it takes 
85,000 cubic feet of air per minute. 


Westin 


PLANTS IN 25 CITIES ..3 


‘This io only ons of the many Werting house 
motors available in standard and speci 


This is just another example of Westit 
house ability to build motors—motors { 
signed to do specific jobs. It’s the kind of « 
neering skill back of every Westingho 
motor you buy—special or standard. 

For war work or postwar reconversion, t: 
full advantage of this ready-to-use experient 
You’ll solve your drive problem quicker 2 
know the motor will fit the job—whether 
is a fractional or 40,000 horsepower. Westi 
house Electric & Manufacturing Compan 
East Pittsburgh, Pa. yeu 


ouse Motors 


OFFICES EVERY WHERE 








eatures include choice of sealed 
Tuffernell insulation; Balanced . 
frame; die-cast rotor; radio-frequency 
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CROUSE-HINDS 


NEW Dual-Purpose 


Type CHRP Wedgtite Pipe Hangers 


Hangs pipe either way. Parallel or 
at right angles to structural support. 


Pipe Parallel With I-beam 





Simple. Only 2 paris, a hook and a wedge. 


Easily installed. A few blows of a hammer. Sica 
Fen oe Hehe Racdion ts Chsaeit tov 


Malleable iron hook. 





Other Wedgtite Pipe Hangers. 


Hardened steel saw-tooth wedge bites 
into flange, making a tight, vibration-proof grip. 

Adaptable. Sizes for 2 to 2-inch pipe. Can be 
used on any I-beam, channel iron, or other struc- 
tural shape having a flange % to 1% inch thick. 


Wedgtite pipe hangers can be used for electrical conduit, 
water pipes, steam pipes and sprinkler systems. 


A 
Nationwide Wedgtite Hangers are listed in Condulet Catalog 
ageege® ; No. 2500, Section 70, Pages 3 and 4. Type CHRP 
Distribution Wedgtite Hangers replace both type CHR and type CHP. 


CROUSE-HINDS COMPANY 


SYRACUSE. N. Y.. U.S.A. 


New 
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It's hard to believe 


rep E RS NIA SEO 


HIs is about a little experiment we performed with a 40 gauge 

Chromel-A wire, which is not much coarser than the hair of your 
head. We wanted to find out what would happen to a wire so fine, if it 
would be heated to 1800 Deg. F., say, by passing a current through it. 
... If you didn’t know how durable Chromel-A is as a heating element, 
you'd think that this .0031” dia. test wire, so treated, would just about 
vanish, while you watched. Actually, however, this 40 gauge Chromel-A pict CHRO 
wire, just suspended as a loop, has now run for 888 hrs. at 1800 Deg. F. HOS Kl NS | 
How much longer it will last, we don’t know. It’s already lasted long “a 4 
enough to prove the tough durability of Chromel-A, in the heavier Canon E .. 
sizes used in the heating devices you sell as a dealer, or as a maker. It RE | 


likewise proves the lasting quality of Chromel-A in electric ranges and 
industrial units. 


HOSKINS MANUFACTURING CO., DETROIT 8, MICHIGAN 


PLA GRIPE 


Pay ie MT EISEN 






28 (52) ELECTRICAL WORLD @ January 8&8, 1944 





























AUTOMATIC PROCESS CONTROL 


This new development by the research laboratories of 
General Electronics Industries provides automatic control 
of chemical processes and also of production machinery, 
by means of printed charts which may be replaced or in- 
terchanged as readily as phonograph records. 





Other_products manufactured include: 


ELECTRONIC CONTROLS * VACUUM TUBES 
HYDRAULIC SERVOS + COMMERCIAL RADIO EQUIPMENT 
ELECTROSTATIC HEATING UNITS UP TO 250 KW. 
ELECTROMECHANICAL DEVICES 


ARMY-NAVY “E” WITH 
STAR awarded to Auto- 
Ordnance Corporation for 
continued excellence in pro- 
duction of “Tommy” Guns. 


INDUSTRIES 


Division of Auto-Ordnance Corporation 


GREENWICH STAMFORD BRIDGEPORT e NEW MILFORD e NEW YORK 
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HERE’S THE IDEAL MOUNTING MATERIAL 


KaM EBONIZED ASBESTOS 


With expanded production facilities K&M can 
again supply you with Ebonized Asbestos—the 
superior mounting for such installations as 
switchboards, panels, bus bar supports and 
testing tables. 


K&M Ebonized Asbestos is a carefully worked- 
out combination of asbestos fibre, binding cement 
and insulating compound pressure-molded into 
monolithic sheets . . . It’s strong—will withstand 
severe shock, vibration, rapid temperature 
changes. Its dielectric strength is unusually high 
—a sheet as thin as 4” can be subjected to 
approximately 20,000 volts without puncture. 
It’s lasting—actually grows tougher with age— 
won't shrink, crack or bulge. 


KEASBEY & MATTISON \@q 


PENNSYLVANIA 


COMPANY, AMBLER, 


Previously, our entire production of Ebonized 
Asbestos went for essential wartime installations. 
K&M can now supply you with Ebonized Asbestos 
in %-inch to 4-inch thicknesses—in “standard”: 
or special ‘“‘panel”’ finish. 


K&M Ebonized Asbestos has been specially de- 
veloped to meet the technical requirements of 
the Underwriters Laboratories, Inc., when built 
into an assembled unit. 
oR Sey 
Nature made asbestos: 


Keasbey & Mattison, America’s asbestos pioneer, 
has made it serve mankind... since 1873 


% 


mm WARN 


*% Our Ambler plants proudly fly the Army-Navy “E” flag—an honor 
awarded K&M employees “for outstanding production of war materials.” 
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, | FULL COOPERATION 

| WITH TRANSFORMER 

MANUFACTURERS IS 
ASSURED. 





MOLONEY ELECTRIC CO. WAGNER ELECTRIC CORP. 








PENNSYLVANIA TRANSFORMER CO. 


Secure the advantages of complete unit 
metal enclosed construction with CUT- | 
OUT BOX attached to the transformer. | 


Installation labor is reduced by merely | 
terminating the feed cables in potheads | 
(also made by G & W) or within the cut- | 
out insulators inside of the box. Conduit | 
connections can be made on the pot- 
head or directly on the box. 


An economical primary load-break oil i 
switch with overload and short circuit || 
fuse protection. 


Send for Bulletin No. 425 


Gé&W ELECTRIC SPECIALTY CO. | 
Dependable Cable Accessories {| 


7780 DANTE AVE., CHICAGO 19, ILL. | 
“NIAGARA” ERIE ELECTRIC CO. Also made in Canada by Powerlite Devices, Ltd., Toronto \ 


| 

FOR FUSING AND SWITCHING 
PRIMARY CIRCUITS 

SUBWAY- OVERHEAD-VAULTS 








ee ee 


ee 





32 (56) ELECTRICAL WORLD @ january &, 1944 











PROVING GROUND FOR INSULATORS. | 


The temperament of the Lapp organization is that of dissatisfaction with existin 
methods, existing designs. It is this spirit which produced the Line Post an 
which made necessary the Lapp laboratory, a corner of which is photographe 
above. No sanctum sanctorum, this laboratory is truly an engineers’ workshop, i 
continuous day-to-day use, testing, discarding, proving new designs. As we leat 
how to build better insulators, we build them. Meanwhile, we feel secure in on 
claim that today’s Lapp insulators are adequately suited to today’s needs, th 
you can do no better than to insulate your lines with Lapp. Lapp Insulator Cc 


Inc., Le Roy, N. Y. . 
/ ARMY 


Deller Foacelain + Beller Gnautaler 
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A Kellett takes off vertically, lands 
practically anywhere. Air speeds— 
from practically 0 to 120 MPH. 
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1944 marks the fifteenth year during 
which Kellett has been producing rotary 
wing aircraft. Each year the path of 
progress in this branch of aeronautical 
science has been extended by additional 
Kellett in-the-air accomplishments. 


All wartime production of Kellett’s 
advanced types of rotary wing ships is in 
cooperation with the United States Army 
Air Forces— details may not be given now. 


But among many, even pre-war indi- 
cators of postwar opportunities to save 
time and cut costs for industry, com- 
merce and agriculture, is this historic 
Kellett record: completing 2,607 flights 


in a single year, on a daily timetable, 
between airport and the Philadelphia 
post office roof, month after month, in 
all seasons. 

When the war has been won, Kellett 
looks ahead to opportunities for its ex- 
panding corps of forward-looking en- 
gineers to apply their accumulated rotary 
wing experience to producing aircraft 
for patrolling electric power lines and oil 
pipe lines, spraying and dusting crops 
and orchards, oil and mineral prospect- 
ing, forestry fire prevention, transporting 
mail and passengers directly to urban 
centers. Kellett Aircraft Corporation, Up- 
per Darby (Philadelphia), Pennsylvania. 


KELLETT 


OLDEST ROTARY WING AIRCRAFT MANUFACTURING COMPANY 
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MORE 
FIGHTING 
A OA 3 


BEGINS HERE 


REE of these modern steam generating units, each 
rated at 440,000 lb. steam per hr., are now helping 
to meet vital power requirements of the Detroit area. 
Efficiency of powdered-coal firing is increased by pre- 
heated combustion air. Exit gas enters the Ljungstrom 
Preheaters at 780°, leaves at 353°, raising air tempera- 
ture to 598 degrees. 
sack of the bombers, back of the tanks and trucks and 
artillery now pouring out of our great production cen- 
ters, is the “mechanical muscle” to build them — the 
power supplied by steam generating plants like these. 

In the majority of cases, the largest, newest and most 
eficient boiler plants are equipped with Ljungstrom Air 
Preheaters. Three simple reasons explain why: 

i. Ljungstrom Air Preheaters save more fuel. They 
increase the economic limit of heat recovery, improve 







Ljungstrom-equipped steam plants 
help meet power needs of America’s No. lL war-production area 


the combustion conditions, and permit efficient firing 
of poorer coals. 

2. Ljungstrom Air Preheaters save steel. The continu- 
ous regenerative counterflow principle results in 14 to 
Y, greater heat transfer per unit weight of heat-transfer 
surface. A lighter, more compact unit also saves steel in 
the supporting structure. 

3. Ljungstrom Air Preheaters sustain “high availabil- 
ity” records. Operating records in many power plants 
show they are capable of long, continuous service under 
severe conditions, without interruption. 

Application of Ljungstrom Air Preheaters is not 
limited to steam generating plants; they are being ap- 
plied for heat recovery on oil heating furnaces, metal- 
lurgical furnaces and the like, where gas-to-air heat 
transfer is required. For complete information or engi- 
neering aid, write: 


THE 


AIR PREHEATER 


CORPORATION 
Executive Offices: 60 East 42nd Street, New York, N.Y. «+ Plant: Wellsville, New York 
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THE SEARCH 
1HAL 
NEVER ENDS 





lL. THE industrial life of America, research 
has been of constantly increasing importance. 
And today it is a national resource, for the 
research of industria! and college laboratories 
is proving its value in War. 


To the Bell System, research is an old idea, 
for the telephone itself was born in a labora- 
tory. Behind its invention, sixty-nine years 
ago, were researches in electricity and acous- 
tics and in speech and hearing. 


And, ever since, there has been a labora- 
tory where scientists have searched to know 
more about these subjects; and with their as- 
sociated engineers have applied the new knowl- 
edge, fitting it with all the old, to make the 
telephone better and better. 


Their fields of inquiry have broadened and 
deepened through these years; they inquire 
into all the sciences and engineering arts which 
have any promise of improving the telephone. 
Much has been learned but still more will be, 
because their search goes on. That is why the 
telephone laboratory grew to be Bell Tele- 
phone Laboratories, Incorporated, the largest 


BELL 





industrial laboratory in the world. And it 
exists to improve telephone service. 


Improvements in industry can be left to 
chance in the hope that some one, sometime, 
will think of something useful; that some good 
invention will turn up. 

The other way to make improvements is 
to organize so that new knowledge shall always 
be coming from researches in the fundamental 
sciences and engineering arts on which the 
business is based. From that steady stream 
will arise inventions and new methods, new 
materials and improved products. 


This is the way of Bell Laboratories. Its 
search will never end. And as fast as it can 
the Laboratories will apply its new knowledge 
practically to the design of equipment and 
communication systems. 


At present—and this started before Pear! 
Harbor—its trained scientists and engineers 
and all their skilled associates are concentrat- 
ing on products of importance to our armed 
forces. But when this work is happily over 
they will be ready to continue their develop- 
ments for the needs of peace. 


TELEPHONE SYSTEM 


“Research is an effort of the mind to comprehend relation- 
ships no one has previously known; and it is practical as 


well as theoretical.” 
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Lightning, ten years ago, cause nearly all dis- 
the Bt ibution system outages. In 1933, for the first 
am fgme, this destructive force met its match—the 
ew (MP Transformer designed by Westinghouse. 


In the CSP Transformer, 3-Point Protection 
ind “De-ion” Gaps tame lightning. They were 
Its e first protective devices to provide adequate 
“an Eiirge-current capacity to handle direct lightning 


ge Mtrokes. 


ind [i The “De-ion” Gap provides an ionized path of 
w resistance, established each time a flashover 


curs, Coupled with 3-Point Protection, it posi- 
ar ae ‘ . 
rely eliminates lightning damage to trans- 


€fS Birmer windings. 


at- I The operating record of 343,000 CSP Trans- 
1ed [mers now in service shows conclusively that 
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Reconversion 
and Contract Termination 











MERICAN industry is dedicated to an all-out 
effort to achieve victory, and its good faith 
this direction is amply demonstrated by the 
esults. 


American industry also is dedicated to making 






emocracy work effectively after the victory. And 
is toward this objective that industry must 
brepare itself to guide the processes of demo- 
Pilization and reconversion in order to minimize 
1¢ dislocations and chaos which too easily can 
esult from so tremendous a task. 

We exercised foresight from the very beginning 
bf the war mobilization program. Let us now ex- 
rcise foresight in the approaching changeover 
rom a wartime to a peacetime economy. 

The first step in converting American industry 
rom military to civilian production is the termi- 
ation of contracts between the government pro- 

e- urement agencies and the producers. There are 
ow in force war contracts amounting to tens 
ipon tens of billions of dollars. As the demand 
or weapons of war decreases, the Armed Services 
vill undertake to cancel contracts. With the em- 
phasis shifting from weapons of one category to 


veapons of another category, many billion dol- 






ars worth of contracts already have been termi- 


ated. It is hoped that the experience now being 





rained in this work will provide the basis for ef- 














fective and sound procedures when an avalanche 
of cancellations comes later. 

Many complex problems involved in the termi- 
nation of contracts will materially influence the 
success of the entire reconversion program. Once 
war demands fall off sufficiently to permit the 
renewal of civilian production, we will have to 
act with great speed if we are to avoid large-scale 
unemployment. Prompt financial settlements of 
contracts and the rapid clearance of plants are of 
immediate and great significance. In many cases 
the removal of equipment and raw materials will 
be more important than money payments. The 
allocation of raw material for civilian production 
will be of paramount importance. 

Government agencies obviously must exercise 
great care in spending the people’s money and 
in protecting the interest of the public against 
excessive payments. Unjust enrichment at the ex- 
pense of the people will not be condoned nor 
will it reflect favorably upon management to 
present inflated claims. But long-delayed nego- 
tiations, which will retard the initiation of ci- 
vilian production, likewise must be avoided. 

The contracting agencies and the manufac- 
turers both know that the greatest losses in the 
reconversion period will result from delays in 


getting peacetime production under way. The 
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greatest potential wastes lie in unemployment 
and in idle plants. The magnitude of such losses 
to the public can be far greater than the money 
spent in liberal settlements; to the manufacturer, 
these losses can represent vastly more than the 
extra funds that might result from interminable 
litigation. Policies must be firmly established 
now whereby the manufacturers, including sub- 
contractors and suppliers, will receive substantial 
settlements immediately in order that ample 
funds be available for reconverting plants and 
accumulating necessary inventories of peacetime 
goods. Nor must we overlook the fact that the 
uncertainty of long drawn-out disputes will have 
a stifling effect on enterprise and that final settle- 
ments, therefore, should be made as promptly 
as possible. 

Plants that are equipped largely with special 
wartime tools and machines and that are fully 
stocked with materials, components, and finished 
military products will not be able to undertake 
any substantial degree of conversion until this 
machinery and this inventory are removed. Ad- 
vance arrangements are essential for the prompt 
clearance of great numbers of plants the country 
over. Adequate warehousing facilities must read- 
ily be available so that the changeover to civilian 
production will not be hampered. 

As war demands decline, civilian output will 
be resumed; and while we recognize that the 
demands for munitions must vary as the strategy 
of the military leaders is changed, it is hoped 
that the Armed Services already have or soon 


will develop schedules of their continued needs 








under different strategic assumptions. If we know 
in advance the probable curtailment in war re- 
quirements we are in position to estimate the 


timing and the quantities of raw materials, the 


number of workers, and the industrial facilities 


which will be available for peacetime purposes. 
It will then be possible to integrate the lifting 
of restrictions on civilian production with the 
drop in war production. 

Needless unemployment and idle plants will 
prevail if restrictions on the output of civilian 
goods are removed at a slower rate than available 
manpower, materials and plants permit. On the 
other hand, if the controls on civilian produc- 
tion are removed prematurely or too freely, then 
the production of military requirements will be 
hampered correspondingly. There will be great 
clamor and pressure for eliminating all restric- 
tions as soon as any measurable quantity of mate- 
rials and numbers of workers are freed from war 
work. It will react adversely on industry as well 
as on government if these pressures are heeded 
indiscriminately, thereby retarding the produc- 
tion of munitions for our boys who still will be 
fighting and dying at the front. The coordination 
of declining war demands with increasing civilian 
production probably is the most difficult and ai 
the same time the most important task in our 
entire reconversion problem. Advance planning 
and sound judgment are essential. 

An order of priority for initiating non-war or 
civilian production must be prepared beforehand. 
The schedule of resumption of peacetime pro- 


duction should be governed by the amounts of 
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yaterials, manpower and facilities that are avail- 
nble as well as by the relative needs or importance 
f different products. There will be strcng com- 
B,ctition for priority among the various kinds of 
consumer goods, equipment needed for recon- 
ersion, producers goods required for expansion 
hnd modernization, and export demands. Rela- 
ive need obviously is the most compelling cri- 
erion. But because of the importance of expedit- 
ng reconversion, earliest consideration is urged 
or the tools and fixtures and models which will 
xpedite large-scale civilian production when ade- 
Syuate labor and materials are available. In any 
Ikase, advance schedules will be needed to avoid 
makeshift, piecemeal lifting of controls on the 
yasis of who shouts the loudest. 

Another difficult problem of the reconversion 
eriod will be to keep to a minimum the distor- 
ion of inter-industrial and intra-industrial rela- 
ionships. Many varieties of consumers goods 
compete for: the consumer dollar, and some in- 
lustries will offer strong resistance if the green 
light is given first to industries whose products 
may thereby acquire a time advantage. 

Even more difhcult will be the matter of com- 
petition between companies producing the same 
products. Some manufacturers may find them- 
selves tied up with continuing war contracts 

Mwith restrictions on their peacetime products 
suddenly lifted and their competitors free to 
take advantage of the situation. The declining 
need for different kinds of war materiel will vary 
greatly, and some producers inevitably will be 


available for peacetime production considerably 





in advance of some of their competitors. 

This raises the question of victory models or 
nucleus plants to eliminate competitive advan- 
tages among producers of identical products 
pending the time when all are on an equal 
footing again. Policies controlling this should 
take into account the degree or the extent of 
competitive advantage which reconversion might 
bring, and also upon the time interval during 
which these advantages will prevail. Such pro- 
grams necessarily mean increased government 
control, hence they should be adopted only un- 
der the most pressing circumstances. 

There is the important question of termina- 
tion as between large and small plants. Fairness 
must be exercised, and undue advantage to either 
group must be avoided in extending opportuni- 
ties to continue receiving profitable war orders 
or in getting back into civilian production. The 
problems of small manufacturers must not be 
neglected in this period. Likewise, any restraints 
on new ventures and on more vigorous competi- 
tion must meticulously be avoided. 

There also is the question of communities 
which have been greatly enlarged and others 
which actually have been brought into being 
by the war. It might be advisable to terminate 
contracts in these areas first in order that the 
workers might be encouraged to migrate else- 
where while employment prospects are most 
favorable. Also, if continued production of some 
armaments is contemplated after the war, it might 
be well to concentrate this production in commu- 


nities which otherwise would be stranded. 
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If the process of terminating contracts is to 
be geared into meeting continued demands for 
munitions and also expediting reconversion, then 
the Armed Services must accept broad _ policy 
considerations as criteria for cancelling contracts. 
Procurement ofhcers might be inclined to cancel 
contracts with all high cost producers first. Or 
they might be inclined to cancel small producers 
first so as to reduce the administrative burden. 
Then again, they might cancel the newer pro- 
ducers of specific products rather than the older, 
time-tried manufacturers. 

These procurement criteria may all be highly 
desirable and efhcient but other important con- 
siderations such as those mentioned above must 
be given proper attention. Demobilization can- 
not be a separate process from reconver- 
sion. They must be united. The termination of 
contracts is a demobilization task, but I am con- 
fident that the procurement agencies appreciate 
the importance of this operation in facilitating 
reconversion and that they will take full cogni- 
zance of the policies necessary for giving every 
assistance to initiating peacetime production. 

I have not attempted to raise all the important 
policy questions in terminating contracts, nor do 
I propose specific solutions for each major prob- 
lem. Rather it has been my purpose to indicate 
the complexities of the task which faces us and 
to urge that intelligent and sound plans be de- 
veloped now while there is time. By so doing, 
we can avoid the dislocations and economic dis- 


order which otherwise might characterize the re- 








conversion period. The better we are prepared, 
the more rapid will be the resumption of full 
employment and good business after the war 
is won. 

This job of changing America’s industrial pat. 
tern from war to peace speedily and efficiently, 
is one which will tax the talents and knowledge 
of the ablest business men of the country. These 
men can, and I am sure that they will, attack 
this task with the same energy and determina. 
tion that characterized their eftorts in the period 
of mobilization for war. 

Industry advisory committees were established 
to cooperate with governmental agencies in the 
great task of conversion to a full war economy 
These committees are the means through which 
industry has the opportunity to play a major ro!cf 
in the solution of the problems of reconversion. It 
must assume that responsibility or accept the con- 
sequences in the form of enforced government 
control. Industry must take a renewed interest in 
these committees and make certain that our best 
minds and strongest men are available for the 
challenging job of conversion which we face now. 
It is a job that must be done well if we are to have 
a good start on the road to a greater democratic 


and free enterprise nation. 


President, McGraw Hill Publishing Company, Inc. 
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A Year of Promise 


The new year is only a single week old, 
yet it already has made news, and before it is 
over it will have become a famous period in 
history. Somewhere within its twelve months 
the guns will cease firing in one sector of this 
mighty world war and, who knows, maybe in 


the other. 


For mankind everywhere 1944 will be a 
year of liberation—a year in which living can 
start once more and plans for happiness be 
made. For business 1944 will also be a year of 
liberation—a year in which free markets again 
appear. Not all restraints will be removed, but 
enough to make the task of restoration one of 
incentive. 


For the electrical industry in particular the 
transition from war to peace will have fewer 
headaches than other industries because so much 
of it never converted to a different kind of pro- 
duction. Its war effort lay largely in doing more 
of what it had been doing. - For that reason this 
industry can switch back to the service of its 
normal customers without so much overhauling 


of its physical structure. 


However, like all business, the electrical 
industry has to get back to its customers, and 
it isn’t going to be easy. It has to learn once 
more how to sell, how to promote, how to com- 
pete. Maybe to some this doesn’t seem like any 
problem at the moment, but how many good sales- 
men are left in their old jobs? How many sup- 
pliers know their customers as they once did? 


Or what their needs are? 


This year of transition from war to peace 


will pose some very important decisions, but 


none more important than the choice of roads, 
one of which at the fork is marked ““The way we 
did it before the war” and the other “The new 
way.” 


The two-year suspension of ordinary busi- 
ness has given industry the opportunity to start 
afresh, without employing some of the pre-war 
methods and practices that were not of the best. 
If industry lapses back into pre-war ways of do- 
ing things without making a separation of the 
good and the bad, it will have lost a real oppor- 
tunity. 

In 1944 we must start laying the foundation 
of the structure for which we have been doing 
all of our post-war planning. It will be easy to 
forget this in the busy times of getting back to 
our old customers and filling the pent-up demand 
created by war restrictions, but we must remem- 
ber that the real prosperity of this country is not 
in the next two years but in the next decade. That 
is why the decisions made in 1944 are so im- 
portant. 


While for some the transition to peace may 
be accompanied by what at the moment looks 
like an over-sold market, the prospects for the 
next decade in the electrical industry are im- 
posing, reaching heights beyond those of war- 
time demand, for the whole economy of this 
country is based upon more power behind the 
worker, which means more of the output of every 
part of the electrical industry. 


And so we salute the new year—the year of 
promised victory—the year that will usher in 
the greatest decade that this industry has ever 
known. 
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Bulk Power Metering Useful 
for Power Pool Operation 


Continuous and complete information of operating conditions has dem. 
onstrated value of telemetered demands and tie-line loading toward 


most advantageous use of generation and interconnection facilities 


MORRIS D. HOOVEN,* Public Service Electric & Gas Company, Newark, N. J. 





CONTINUOUS and complete infor- 
mation concerning immediately exist- 
ing operating conditions is an ex- 
tremely useful aid in getting the most 
out of a system’s generating facilities. 
The load dispatcher who has at his 
fingertips exact up-to-the-minute data 
is equipped to function capably in 
maintaining continuity of service and 
efficiency of operation, a job of par- 
ticular importance in wartime. To- 
talized loads, area loads and peak 
demands, by means of permanent 
records, are necessary for effective 
system planning. 


In providing its million-kilowatt 
system (Fig. 1), which serves the 
New Jersey war load area and which 
is in turn one portion of the three 
million - kilowatt Pennsylvania - New 
Jersey interconnection, with such 
metering facilities Public Service 
Electric & Gas Company has recently 
added to existing facilities metering 
equipment which helps materially in 
fulfilling the desired requirements. 
This work was done in connection 
with the recent installation of new 


*Electrical Engineer, Electric Engineering De- 
partment. 


generating capacity at two locations 
in the system. 

Objectives and results .obtained 
from the recent installation of the 
impulse-duration (Metameter) system 
of telemetering installed to supple. 
ment the existing facilities may be 
cited briefly as follows: 

1. Program of totalizing and tele- 
metering of system loads was initiated 
in late 1920's. 

2. Progress in communication 
channels and in telemeter art war. 
ranted expansion of metering facili- 
ties which was dictated by demand 
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FIG. 1—Schematic system diagram shows a 132-kv. backbone, four generating stations, nine points of interconnection and 
numerous substations, all presenting a telemetering problem 
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or full wartime utilization of system 
apacity. 

3. Changing system conditions— 
either as to supply or demand—re- 
quires reliable, accurate, complete 
and up-to - the - minute information 
from all significant points on the 
system. 

4. Instant information is indispen- 
sable in emergencies when delays of 
a few minutes or even seconds could 
result in serious damage to irreplace- 
able equipment. 

5. Automatically recorded informa- 
tion obtained for major system sub- 
divisions by totalizing and telemeter- 
ing is most valuable in analyzing 
operating disturbances and also in 
solving system engineering problems. 

6. Tie lines have been more heav- 
ily loaded and scheduling of gener- 
ating capacity more closely controlled 
as a result of enlarged facilities for 
telemetering. 


Evolution of Program 


On entering into full operation of 
the 132-kv. transmission system in the 
late 1920’s, and subsequently into 
operation of the 220-kv. interconnec- 
tion system, a program of installation 
of load-recording equipment was 
adopted. At generating stations and 
at switching stations serving large 
areas, at points on the 26-kv. trans- 
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FIG. 2—At Burlington generating station 
generators 1-4 feed into the 26-kv. trans- 
mission system; generators 5 and. 6 feed 
into the 132-kv. system; the two groups 
are separately totalized and telemetered 
to load-dispatching office; bus voltages 
as well as megawatts and megavars are 
transmitted 


mission system where bulk power 
flow existed and at interconnection 
points meters were installed which 
when properly combined or inter- 
preted would read area loads in terms 
of kilowatts or kilovars. Totalizing 
meters were installed at the generating 


stations (Fig. 2) and when the load 
dispatching facilities were centralized 
in Newark for the northern zone of 
operation kilowatt telemetering was 
installed to bring the totalized loads 
to the load-dispatching office (Fig. 
3). 

As new meters were added and 
new communication facilities in- 
stalled the system and load area de- 
terminations became more accurate 
and the system operation and load- 
dispatching problems were presented 
in such fashion as to receive more 
intelligent handling. With the growth 
of load and system capacity and with 
the comparatively recent heavy use 
of system capacity required by war- 
time loads, the necessity of good 
metering and control methods became 
even more self-evident. The years of 
experience in operating the system 
with proper and accurate picture of 
the amounts of generating capacity 
available and the geographical dis- 
tribution of load requirements have 
been productive of very favorable re- 
sults. Even more complete coverage 
of the system is a part of post-war 
plans. 

Accurate up-to-the-minute load in- 
formation enables the load dispatcher 
to meet changing system conditions 
either of supply or demand with rapid 
and proper answers to his problems. 
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FIG. 3—In northern zone three generating stations and two interconnector points are provided with totalization and telemetering 
of watts as aid to handling of system at principal dispatching office 
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FIG. 4—Indicating totalizing watt- and varmeters, main switchboard, Burlington, N. J. 


ton generating station. 


It provides him with immediate 
knowledge of conditions which word 
of mouth communication would have 
given him only after a delay of sev- 
eral minutes, minutes which in an 
emergency might mean allowing a 
bad operating condition to develop. 

Properly recorded meter readings 
make possible an analysis of system 
operating conditions after the facts 
themselves have developed and are 
of great use to the engineer who is 


FIG. 7—Generators at Marion generating station feed into 
13-kv. subtransmission system; indicating totalizing watt- and 
varmeters are used for local station operation 
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involved in an analysis of operating 
conditions or to the engineer who is 
engaged in system planning. Also, 


when a large system is operated in 
conjunction with two other equally 


large systems, as is the case in Public 
Service participation in the Pennsyl- 
vania - New Jersey interconnection, 
full and immediate knowledge of each 
system’s present operating condition 
is a necessity. With the highest econ- 
omy of operation, such as wartime 


wattmeter 
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FIG. 5—Transmitting equipment, Burling. 


FIG. 6—Receiving equipment installed at southern zone load-dispatching office, Burlington, N. J. 


particularly demands, this same ac- 
curate and immediate knowledge of 
the system is required. 

Blocks of power traveling in dif. 
ferent directions at different times 
must be measured and known if the) 
are to be controlled. With proper 
metering arrangements tie lines have 
been more heavily loaded and gen. 
erator unit scheduling more closel; 
controlled, thus giving fuller utiliza- 
tion of capacity available at all points. 


FIG. 8—Marion generating station load combined with the loads 
telemetered from other stations and ties in the system totalizing 
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‘Telemetering and totalizing has been 
jound superior in accuracy to tele- 
phoned information. 

In connection with the extensions 
to its dispatching metering required 
by the addition of new generating 
units at widely separated points on 
the system Public Service has made 
use of the impulse duration system 
of telemetering. For the basic read- 
ing in kilowatts at the generator a 
thermoverter or thermal wattmeter 
was used. This device develops a 
direct-current potential that is di- 
rectly proportional to the alternating- 
current watts input and is used with 
conventional current and potential 
transformers. Since the output of the 
thermoverter is direct current, any 
number of them may be connected 
in series, thereby supplying a totalized 





FIG. $—Marion generating station load in- 
dicator in turbirie room 


reading. The output of the thermo- 
verters is measured by either record- 
ing or indicating potentiometers 
equipped with impulse duration trans- 
mitters and transmitted to recording 
or indicating receivers. In this sys- 
tem both the transmitter and receiver 
are activated by a synchronous motor 
and no synchronization between the 
transmitter and receiver beyond that 
coming from the common 60-cycle 
system frequency is required. 

There is no limit to the number of 
receiving meters that can be used on 
this circuit. One significant feature 
of the impulse-duration system is the 
ease with which it can be adapted to 
a carrier-current scheme of transmis- 
sion whenever such a system is in- 
stalled to supplement the present sys- 
tem of leased circuits. 


Industrial Processes 
and Electrical Design 


Reliability of electricity supply should be balanced in terms of 
cost against effects of interruption — Extremely high degree of relia- 


bility not justified in cost unless process actually requires it 


CARROLL H. SHAW. Consulting Engineer, New York, N. Y. 





THE requirement of dependability of 
electric power supply to an industrial 
plant should be established to a con- 
siderable extent by the inherent char- 
acteristics of the plant process. De- 
pendability is a relative quality that 
can be improved to almost any de- 
sired degree, but at increasing cost 
as the degree approaches perfection. 
The optimum of reliability of power 
supply for any plant will be deter- 
mined by a balancing of the charac- 
teristics of the production process, 
the production schedule and the de- 
tails of plant construction, and it may 
be changed radically by war, by 
peace, by competition and by deci- 
sions of the management. 

Increment expenditures that are 
made specifically to increase the de- 
pendability of any function of produc- 
tion should be related not only to in- 
crease in total production or to im- 
provement in quality of the product, 
but should be considered as being 
subject to a higher rate of deprecia- 
tion because of the imminence of loss 
of value of the expenditure through 
obsolescence, change of use or change 
of product. 


Basis of Design 


The electrical design of every plant 
should be based upon a predetermined 
degree of reliabiity. If it is considered 
that a higher degree may be desired 
at some later time, provision for space 
for reserve equipment can be made, 
based upon an upper limit of depend- 
ability to which the plant can be ad- 
justed. The extent to which the oper- 
ating results of the plant correspond 
to the predetermined requirements 
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for dependability is a measure of the 
skill and ability of the designers. 


Continuous Process 


As an example of a plant that re- 
quires the very maximum of reliabil- 
ity of all four functional elements of 
generation, transmission, distribution 
and application of electricity, con- 
sider the problems presented in the 
design of an_ electrometallurgical 
plant in which the following condi- 
tions exist: 

Total electric load is estimated at 
200,000 kw., of which 120,000 kw. 
will be absorbed by an electrolytic 
process which is the controlling fac- 
tor in both plant design and opera- 


tion. The process has several unusual, , 


inherent characteristics. First the load 


is built up by daily increments until ' 


all of the units are in production, 
after which the process continues un- 
interruptedly for weeks and perhaps 
even months until replacement of 
parts is required. Production is a 
function of the current used; below 
65 percent of full current production 
ceases and below 60 percent the elec- 
trolyte begins to solidify. If current 
is cut off completely for more than 
four hours the electrolyte will solidify, 
and if this freezing is complete it is 
estimated that the cost of getting the 
plant back into full operation would 
be between ten and fourteen million 
dollars and would require about six 
months to attain full rated output. 
Here the total failure of electric 
power supply is a catastrophe against 
which every possible protection must 
be provided, and the secondary goal 
is to limit any failure''to a reduction 
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of not more than 35 percent of full 
load rating. Thus a very maximum of 
reliability for at least 65 percent of 
full load is determined by the process 
itself, and a still higher percentage 
might be necessary if the operation of 
the auxiliary process units cannot be 
insured by means of reserves of semi- 
finished materials on hand to be 
drawn upon at will. 

It is obvious that no duplicate 
source of power generation can be 
provided economically for a load as 
large as this, so that the electric sys- 
tem that is selected to serve this plant 
must have adequate reserve, in 
an emergency, to carry at least 65 
percent of the load. The number and 
capacities of transmission lines, the 
sizes and arrangements of transform- 
ers, the locations and speeds of oil 
circuit breakers are all items of vital 
importance in the design of the elec- 
tric power supply where any failure 
or outage that cannot be circumvented 
almost instantly may result in tre- 
mendous loss. 


External Heat Process 


Another example is that of an elec- 
trometallurgical plant quite similar to 
the one just described, except that the 
process provides for the application 
of heat to the electrolyte from oil or 
gas furnaces. This external heating 
is part of the normal production oper- 
ation, and by providing maximum 
reliability of power supply for the 
fuel pumps the danger of solidifica- 
tion of the electrolyte due to main 
power outage is eliminated. It is a rel- 
atively simple matter to obtain a 
smal] auxiliary power supply either 
from some independent outside source 
or from an emergency reserve gaso- 
line engine-driven generator, or both. 

In a plant operating this process 
the need for maximum reliability of 
power supply is far less imperative 
than in the preceding case, and after 
provision has been made for an ade- 
quate reserve emergency power sup- 
ply, the design of electrical equip- 
ment can be restricted to a minimum 
of reserve and spare equipment. 

In a third type of plant, producing 
the same finished product as the two 
plants already described, the process 
is arranged so that there is no elec- 
trolyte to freeze and no facilities are 
required to support part of the plant 
load or to maintain some special fuel 
supply operation. Here, if power is 
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cut off, the plant just stops. When 
power is restored a certain.period of 
time must elapse while reheating of 
raw material in process takes place, 
after which plant production resumes 
under full load, and there is no loss 
or waste of material involved. In this 
case no form of reserve or emergency 
power supply is called for. 

In all of the three examples the im- 
portance of maintaining production, 
regardless of cost, during wartime is 
recognized, but under peacetime op- 
eration the need for the product in 


undiminished quantities every day 
would not, exist. Under these peace- 
time conditions the plant described in 
the first example would operate under 
a continuous handicap of having to 
maintain a maximum dependability 
for its power supply, under penalty 
of suffering tremendous operating 
losses, even though there were no 
wartime necessity for its product. The 
peacetime advantages of a plant such 
as that cited in the third example as 
against those of either the first or 
second examples are obvious. 


Cleans Heat Exchanger by “Water Shock” 


By A. G. ROSENBAUM 
Louisville Gas & Electric Company, Louisville, Ky. 


Methods of removing deposits 
from heat exchangers and condenser 
tubes are quite as numerous as the 
types of deposits encountered. Among 
the more unique but none-the-less 
effective methods for sluicing mud 
and soft deposits from such tubes is 
one using a “water shock” principle. 
It was employed by the Louisville 
Gas & Electric Company on condens- 
ers until chlorination equipment was 
installed, and is still used to remove 
mud from heat exchanger tubes of 
generator air coolers following spring 
freshets on the Ohio river. 

The operation involves injecting 
“bubbles” or “slugs” of air at about 
100 psi., into water entering the heat 
exchanger tubes, periodically at short 
intervals. It was found that the 
shock imparted to the tubes in this 
manner was sufficient to knock mud 
or sludge free and allow it to pass 
on out of the exchanger to the sewer. 
For convenience a_ tee-connection 
was added to the inlet water line of 
the exchanger and connected to the 
100-lb. house compressed air supply 
line. A  quick-opening valve was 
placed in the air line to facilitate 


the admission of air. While this 
practice works well for mud and soft 
sludge it will not work at all for 
scale or any of the harder deposits. 

This same principle in a somewhat 
different form was used for cleaning 
condenser tubes, prior to installation 
of chlorination equipment. In this 
application, however, a rubber-tipped 
nozzle was necessary for ready in- 
sertion in the various condenser 
tubes. As shown, water and com- 
pressed air connections were provided 
to the nozzle with quick-acting valves 
in both the water and air lines. A 
quick-acting valve was only neces- 
sary in the air line, but was added 
later to the water line to save time. 

Two men were required to operate 
the cleaning nozzle; one to hold 
the nozzle and the other to operate 
the valves from outside the con- 
denser water box on signal. 

Sequence of the operations was as 
follows: Insert the nozzle in the 
tube; open the water valve; open 
and close the quick-acting air valve 
once or twice, and finally close the 
water valve preparatory to moving 
the nozzle to a new tube. 
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NOZZLE admits alternate slugs of water and air into condenser tubes to remove soit 


deposits by water shock method 
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Flood-Proof All-Wood Towers 


Support 132-Kv. River Span 


Indiana utility designs and builds 95-ft. compound tower to sup- 
port 1,000-ft. span of 132-kv. conductors— Designed with floods 


in view, it withstood record Wabash River flood its first year 


W. A. SCHULZ, Transmission Engineer, Public Service Co. of Indiana, Inc., Indianapolis, Ind. 





MOST MAJOR FLOODS take their 
toll of river crossing towers. The 
Wabash River flood of May, 1943, was 
no exception, being the biggest on 
that river since 1913. Two towers that 
it didn’t get, however, were the new 
and unconventional 95-ft. all-wood 
structures that were built by the 
Public Service Company of Indiana, 
Inc., to support a 132-kv. river cross- 
ing span. 

This single-circuit line crosses the 
Wabash River in a wide bottom re- 
quiring a 1,000-ft. span over the river. 


Design Established 


When WPB disapproved steel struc- 
tures for this crossing, recommending 
wooden pole structures instead, the 
“shoulds” and “should nots” of the 
design were well established. Previous 
experience of the company with guyed 
structures in river bottoms had been 
bad. They showed a uniform tendency 
to collect debris during floods and to 
fail in the spring under ice action. The 
new towers, therefore, should not be 
guyed. They should gather the least 
possible debris during flood and they 
should have the maximum possible re- 
sistance to wear and impact from 
floating ice. 

A compounded tower—composed of 
groups of members—was indicated. 
This, because an attachment height of 
85 ft. and a tower height of 95 ft., 
was required to give the necessary 19- 
ft. clearance above high water and 
floating debris. Sag is 30 ft. for the 
three 12-strand Copperweld conduc- 
tors, which have an O.D. of 0.522 in. 
and are similar to type VCW. The 


tower supports two overhead ground 
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COMPLETED TOWER is square, 14 ft. on a 
side: legs consist of three 55-ft. poles set 
10 ft. deep and supporting 60-ft. pole with 
a 10-ft. lap: 35-ft. flood immersion was 
contemplated in design 


wires as well as the three circuit con- 
ductors. 

The towers are square; sides are 
vertical and measure 14 ft. on centers. 
Tower legs consist of four 60-ft. class 
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3 creosoted yellow pine poles each 
supported by three 55-ft. class 4 poles 
with a 10-ft. lap joint. The groups of 
class 4 poles are set 10 ft. deep. Since 
the tower is 14 ft. square the same 
round pine crossarms and X-braces 
could be used in its construction that 
were used in the balance of the H- 
frame line. 


No Low Bracing 


No bracing was used below the 
junction of the three supporting poles 
and the long upper pole. A 35-ft. im- 
mersion of the bottom of the tower 
was expected during floods and any 
bracing below this level would obvi- 
ously gather debris. At the 45-ft. level 
horizontal X-bracing was used for tor- 
sional stiffness. 

The towers were designed to with- 
stand the unbalanced loading due to 
the difference in tension in the river 
crossing span and the adjacent H- 
frame span. This unbalanced loading 
is a net of 2,400 lb. for the two over- 
head ground wires; 3,000 lb. total for 
the three phase conductors. 

To withstand the overturning mo- 
ment due to this unbalanced load creo- 
soted log anchors (about 8 ft. long, 14 
in. in diameter) were attached to the 
two legs of the tower that would act 
in uplift. It is estimated that an uplift 
of 20,000 ib. would be required to 
pull these anchors out of the ground. 

Towers were not designed to with- 
stand the broken tension of the line. 
Conductors in the H-frame sections 
of the line are at 4,500 lb. tension un- 
der heavy loading conditions. This 
compares with 5,500 lb. conductor 
tension in the crossing span. These 
loaded tensions would exist on a con- 
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UNGUYED wood square river-crossing tower has three 60-ft. CSYP poles for 


Copperweld conductors and two ground wires 


ductor with a breaking strength of 
18,730 lb. The safety factor is con- 
sidered sufficient to take care of any 
undue strain on the conductors that 
might lead to breakage. 


Seale Model Built 


After the tower was designed to 
meet these loading conditions a scale 
model was built as a qualitative rather 
than quantitative measure of the 
stresses, particularly torsion. The de- 
sirability of adding horizontal X- 
bracing for stiffness at the 45-ft. level 
was clearly demonstrated on the 
model. 

From previous full structure tests 
of cross-braced H-frames it was 
known that one panel of the type used 
in the tower would carry approxi- 
mately a 6-ton load at failure. It was 
considered safe to assume that a tower 
built up of such panels would be ade- 
quate for the expected unbalanced 
load of 5,400 lb. and the design was 
accordingly accepted. 
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In assembling the tower it should 
be noted that the groups of three poles 
at the structure corners were set and 
tamped in while inclosing the upper 
center pole, butt of which rested on 
the ground. This upper central pole 
was then raised into position by a 70- 
ft. gin pole and lashed in place while 
pilot bolt holes were bored. 

No difficulty was experienced in 
leveling the groups of compounded 
poles since each was set to specified 
elevation. All framing dimensions 
were referred to the base of the pole. 

Erection of the structure was done 
by the company’s own construction 
crews, using standard line trucks and 
a tractor all equipped with winches. 
No heavy or special construction 
equipment was required. The work 
crew consisted of 18 men and was 
made up of six linemen, nine ground- 
men, one foreman and drivers for the 
caterpillar tractor and line trucks. 

Labor and material costs on a per 
structure basis for the all-wood design 
and for the 17,240-lb. steel tower that 


each lower leg and carries three 0.522-in. 


would otherwise have been used fol- 
low: 


Wood Structures—Actual 
%-ft. wood tower—all materials — per 
tower etiicsics ae 
Labor for installation, transportation, etc. 
per tower oReueed see 


Total 


Steel Tower—Estimated 


Cost of steel—per tower 
Labor—total per tower 


These data do not include the cost 
of stringing the conductors ($1,179). 
They apply only to the work of erect- 
ing the tower. It should be noted, how- 
ever, that much of the work of erect- 
ing the wooden structures had to be 
done on an overtime basis. Labor 
costs given above are, therefore, dis 
proportionately high compared with 
the labor cost of the steel tower esti- 
mated on a straight time basis. 

About two weeks elapsed time was 
required to complete the river cross- 
ing installation, including stringing 
the wire and erection of the towers. 
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Hutsonville Station Planned 
or Simple, Low-Cost Operation 


Two-unit, 50,000-kw. station designed for low-cost operation has majority of plant 
equipment on one floor — Control of station and switchyard equipment centralized on 
operating floor—Metal-inclosed loop bus serves auxiliaries of each station unit 


. D. ROBERTS, Chiet Engineer, Central Illinois Public Service Co., Springfield, Ill. 
. SKOG, Vice-President, Sargent & Lundy. Chicago 





FROM its conception the 50,000-kw., 
wo-unit Hutsonville steam generating 
station of the Central Illinois Public 
Service Company, on the Wabash 
River, was planned as a system load 
plant, to operate interconnected with 
he company’s 50,000-kw. Grand a 
ower and 25,000-kw. Muddy stations 
in southern Illinois. 

As a system load plant Hutsonville 
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as designed and constructed to yield 
he lowest power cost commensurate 

ith a minimum investment. Simpli- 

ity of design and operation was a 
efinite requirement. 

These requirements led to a num- 
ber of design features in station ar- 
rangement, for which the station is 
nusual. Practically all of the oper- 
ating equipment in the station is on 
he main floor: there is no wall be- 
tween the boiler and turbine room; 
boiler control boards for the four 
oilers are paired, permitting one 
man to handle two boilers; turbine 
gage boards and electrical switch- 
boards are integral and located near 
he boiler control panels. Thus oper- 
pting control of the station, including 
control of the main units and out- 
oor switchyards, is unified. And, 
nally, because of its location on the 
Vabash River, the station is arranged 
or successful and continuous opera- 
ion through floods with water 10 ft. 
shove normal high water elevation. 

Hutsonville is a two-unit plant. The 
nit plan of design has been strictly 
pdhered to throughout. The first 
5,000-kw. unit was placed in opera- 
ion in April 1940, 103 months after 
reaking ground. It consisted of two 
180.000-lb.-per-hour (max., rating) 
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MAIN OPERATING FLOOR—Note absence of curtain walls: turbine gage boards and 
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electrical switchboard are integral; boiler control panels are paired for adjacent boilers 
and are adjacent to turbine gage board and electrical switchboards: pump and mill 
motor switchgear are adjacent to each piece of apparatus 


pulverized fuel-fired boilers burning 
southern Illinois coal and delivering 
steam at 665 psi., 835-deg. F., tandem- 
compound turbine operating at 3,600 
r.p-m. A second identical turbine- 
boiler unit was placed in operation in 
September, 1941. 

Proposed performance diagram for 
the two identical station units for the 
full load condition is shown. Design 
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efficiencies anticipated were as fol- 
lows: 


Generator output, kw..................... 25,000 
Water rate to throttie, Ib. per kw.-hr 9.06 
B.t.u./kw.-hr. to turbine.................. 9,876 
Boiler efficiency, percent swt ; 86 
B.t.u./kw.-hr. generated .................. 11,484 
B.t.u./kw.-hr. to auxiliaries................ 700 
B.t.u./kw.-hr, output Se ae S vn 12,184 


B.t.u./kw.-hr, sendout 


Operating results for the six months 
next following installation of the sec- 
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GENERAL MAIN FLOOR ARRANGEMENT of the station groups, control and equipment 
of each unit on one level for simplified operation with minimum attendance 


ond unit at Hutsonville revealed that 
the station is very closely approach- 
ing these designed efficiencies. Aver- 
age power factor of the load is 94 
percent. In operation two boilers 
with one turbine will carry a con- 
tinuous load of 28,000 kw. 


Station Structure 


The main station, crusher house 
and scale house buildings are con- 
structed on reinforced concrete sub- 
structures resting on a sandstone 


formation. Superstructure is of brick 
and steel. Glass block was used in 
place of conventional windows. Ven- 
tilating louvers have been provided 
at main floor ceiling level and base- 
ment ceiling level above and below 
each east and west windows. Through 
these louvers air is admitted to the 
basement and under the main floor 
roof. At the main floor level a border 
grating surrounds each boiler. This 
provides a pipe passageway and di- 
rect air connection between the main 


floor and the basement, permitiy 
air flow up and along the ash ho} pey 
and boiler jackets. Forced-drafi { 
inlet ducts extend to the roof |ey 
between each boiler. Louver ¢ pe 
ings have adjustable dampers | 
which air can be supplied to {, 
forced-draft fans from the main {lq 
ceiling level, through the baseine, 
ceiling level by way of grills arow 
the boilers, or a combination of bof 
arrangements. This effectuates ven 
lation by removing accumulations , 
warm air above the boilers and sy 
plies air heaters with air at high 
initial temperatures. This contributs 
to fuel economy and reduces { 
sweating of air heater tubes. 

Allocation of space in the buildin 
on a volume and area basis is as fo 
lows, based on 50,000 kw. installs 
capacity : 

Volume Floor 
Cu.ft./Kw. $q.ft./ 
Boiler room P 0.25 
0.1% 


Machine shop 0.035 
Office, locker and storage. 0.3 0.008 





0.487 
Intake crib (two units).... 05! 0.008 





33.11 0.475 


The building is constructed a 
arranged for successful, continuo 
operation during floods with wat 
10 ft. above high stage. To facilita 
operation of the station under sud 
conditions a hatch with removabi 
cover and an auxiliary coal ch 
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Water rate to throttle 
(pounds/kw.-hr.), 9.06; B.t.u. 
/kw.hr. to turbine, 9,876; 
boiler efficiency, 86 percent: 
B.t.u./kw.hr. generated, 11,- 
484; B.t.u./kw.hr. to aux- 
iliaries, 700; B.t.u./kw.hr. out- 
put, 12,184; operating ef- 
fiency ratio, 0.95; B.t.u./kw.- 
hr. sent out, 12,830; plant 
thermal efficiency, 26.6 per- 
cent 
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DESIGN PERFORMANCE DIAGRAM for one of Hutsonville station's two identical 25,000-kw. units 
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.»- installed in the roof of the 
usher house. This permits coal to 
delivered by the locomotive crane 
rectly from the coal cars through 
e roof of the crusher house to the 
cher and coal conveyor if No. 1 
nveyor and track hopper are 
poded. 


Plant Layout 


Practically all station operating 
yuipment is located on the main 
por. This includes the boilers, main 
nerating units, forced and induced 
aft fans, pulverizers, boiler feed 
mps, coal bunkers, coal scales, 
piler control boards, turbine room 
age boards and electrical switch- 
pards. Two small air compressors 
re on the basement floor level. Cir- 
lating, condensate, heater drain, 
prvice and other miscellaneous 
mps are located in the condenser 
it. 
Boiler control boards are located 
pairs adjacent to the boilers they 
ntrol, and near the coal pulverizers. 
ontrol boards face each other in the 
isle between pairs of boilers. A 
ngle boiler attendant can thus han- 
le two boilers and their associated 
quipment either manually or by full 
utomatic control, This arrangement 
control stations and plant equip- 
bent permits operating with a mini- 
bum of attendance. The entire staff 
this station of 50,000 kw. capacity 
tals 49 employees. 
Turbine room gage boards and the 
ectrical switchboards for each gen- 
ating unit are arranged as an in- 
gral combination and are located 
djacent to generating unit and near 
” i boiler control panel for the re- 
ted boilers. Thus from the boiler 
ntrol boards and the neighboring 
itchboards and turbine gage boards 
l of the operating control of the 
ation is effected, including control 
the outdoor switchyards and power 
ipply to station auxiliaries. 
The two 715-g.p.m., 3,600-r.p.m., 
p)-psi. motor-driven boiler feed 
1 [imps and a spare turbine-driven 
| Hemp that provide all the boiler 
edwater requirements are located 
t the main floor adjacent to the 
ilers and to the main generating 
tits, convenient to the boiler control 
el, This permits either the boiler 
erator or the turbine room attend- 
t to operate these pumps. 
Forced and induced draft fans, of 
hich there are one per boiler, are 
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located on the main operating floor 
level behind the boilers. The induced 
draft fans, rated 80,000 c.f.m., are 
each driven by two induction motors, 
one 200 hp., 1,200 r.p.m., and the 
other 100 hp., 900 r.p.m. The 51,000- 
c.f.m. forced draft fans are each 
driven by one 1,200-r.p.m., 125-hp. 
motor. Both forced and induced 
draft fans are equipped with inlet 
vane control. Inlet ducts of forced 
draft fans extend vertically to the top 
of each boiler. 

Feedwater heaters of the vertical 


inclosed loop bus running around the 
basement ceiling. This bus is sup- 
plied from the main auxiliary trans- 
former directly connected to the 
terminals of each generator. 

Grouping of the auxiliaries with 
respect to the sectionalizing scheme 
of the main 460-volt, metal-inclosed 
auxiliary loop bus permits the greatest 
flexibility in operation of the two 
main generating units and their asso- 
ciated boilers. ° 

As an emergency supply these loop 
buses, one for each boiler turbine 





INDIVIDUAL sectionalized metal-inclosed loop buses on ceiling of basement supply 
station auxiliaries for units 1 and 2 


type are located adjacent to the tur- 
bine foundation in the basement. Re- 
movable hatchways have been pro- 
vided above the heater to permit 
reaching them with the turbine room 
crane. The main floor hatchway per- 
mits the turbine room crane to serve 
the condenser pit. The plant machine 
shop is located at the south end of 
the turbine room and it also is served 
by the turbine room crane. 


Auxiliary Power Supply 


All auxiliaries in the station are 
electrically driven with the exception 
of the spare steam-driven boiler feed 
pump, already mentioned. A com- 
plete and flexible unit auxiliary power 
system is provided for each turbine, 
its two boilers and associated auxil- 
iaries by means of a novel metal- 
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unit, are supplied from a reserve 
auxiliary transformer connected to 
the 69-ky. main bus in the switchyard. 
All auxiliary drive motors are cross- 
line start type and are connected 
directly through their control switches 
to the main auxiliary bus. Power 
supplied to each unit section of the 
auxiliary bus is controlled by air cir- 
cuit breakers from each main auxil- 
iary and reserve auxiliary trans- 
former. These circuit breakers are 
interlocked and the reserve auxiliary 
power transformer automatically sup- 
plies power to either unit section in 
event of failure of power supply from 
the respective unit’s main auxiliary 
transformer. Power for the reserve 
auxiliary transformer is supplied 
from the main 69-kv., bus and in 
emergencies power from other sources 
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can be supplied to this bus by three 
independent 69-kv. transmission lines. 
The auxiliary buses are equipped 
with sectionalizing switches and cross- 
ties between the unit sections. 


Unit Plan of Design 


The unit plan of design has been 
strictly adhered to throughout the 
station. The only interconnection be- 
tween the high-pressure steam system 
of the two units is through the main 
steam header and the auxiliary steam 
header. The main high-pressure steam 
supply system consists of a single 
header from each boiler to the main 
steam header and this is a single 
10-in. header to each turbine. The 
3-in. auxiliary steam header is con- 
nected to the main 10-in. steam header 
between the boiler connections of 
each unit. 

Make-up water can only enter the 
boiler feed system through the con- 
denser hotwell; the feedwater system 
is strictly a closed system. Deaerating 
features incorporated in the main 
steam condenser have functioned in a 
very satisfactory manner, resulting in 
complete elimination of air, oxygen 
or other non-condensables from the 
feedwater. 

Station water supply is obtained at 
65 deg. F. from two deep well pumps 
located south of the station. It is used 
for cooling all bearings, for generator 
air coolers, oil coolers, air compres- 
sor jackets, plant drinking and sani- 
tary uses. Water for sluicing ashes 
is obtained direct from the main cir- 
culating water intake, as is the water 
for washing screens. Ground water 
system and the rivers circulating 
water system can be interconnected 
when required by emergency condi- 
tions. The supply to the evaporator 
for the boiler feed and make-up sys- 
tem is obtained from the ground 
water supply. 


Electrical System 


The main 69-kv. station bus is in 
the outdoor switchyard. A reserve or 
transfer bus permits removal from 
service of any of the circuit breakers 
or the main bus in the yard without 
interfering with station operation. 
Main 13.8/69-kv. transformer banks 
are connected directly to their re- 
spective generators. The 69-kv. oil 
circuit breakers between these trans- 
former banks and the 69-kv. buses 
are in effect the generator oil circuit 
breakers. The main auxiliary trans- 
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formers for each generator are con- 
nected directly to their respective 
generators. They supply the station 
auxiliaries for each respective unit 
through the armored auxiliary bus 
system. 

There is one spare 69,000/1,460- 
volt auxiliary transformer. This can 
be connected to external sources of 
power through the 69-kv. bus system. 
Thus it can be used as a spare either 
for the main auxiliary units or di- 
rectly to furnish starting energy from 
the transmission system in event of 
a complete shutdown of the station. 
All synchronizing of the main gen- 
erating units is effected through the 
69-kv. bus system. 

Station lighting is supplied for each 
generating unit from its section of the 
auxiliary bus system. Small induc- 
tion voltage regulators have been pro- 
vided to regulate the lighting voltage 
since it is necessary under certain 


conditions of operation to regula 
the voltage of the transmission sy; 
tem by adjusting the main generat, 
voltage. These small induction vo; 
age regulators maintain uniform ligh; 
ing voltage level and effect materi, 
savings in the cost of station lighting 
and lamp renewals. 

The station is equipped with all ¢j 
the necessary graphic recording in. 
struments covering all phases of plan 
operation. These instruments ar 
equipped with electric motor-operate 
clocks. A reserve supply for th 
clocks in these instruments is 0}. 
tained through small motor-generato; 
sets directly connected to the statio, 
battery. Thus in event of any station 
interruption the clock system of th 
recording instruments is not affected, 
Certain portions of the station light 
ing system are also automaticall; 
connected to the main storage batter 
should the lighting circuit voltage fail 


Cleaning Coded Wire and 
Terminal Blocks 


Two new cleaning and salvaging 
methods, one for cleaning coded 
meter wire, the other for restoring 
carbonized meter terminal blocks, 
have been developed in the Detroit 
Edison Company meter department. 
Both methods were introduced subse- 
quent to publication of the article 
“Salvaged Meter Parts Given Chem- 
ical Cleaning,” by W. A. Sturdevant 
in ELectricaL Wortp of September 
20, 1941. 

Cleaning Coded Meter Wires— 
When color-coded meter wire is 
pulled in and out of conduit it fre- 
quently becomes so dirty that it is 
difficult to distinguish the color cod- 
ing. With careful cleaning it can be 
restored to usable condition without 
damage. 

Wire used at Detroit is described 
as seven-strand annealed copper wire, 
tinned and stranded in accordance 
with A.S.T.M. specifications B-38 and 
B-8 respectively. Each conductor is 
surrounded with a wall of “easy strip- 
ping rubber” insulated to a thickness 
of ;*; in. This is covered with one 
soft, dry, clean cotton braid. The 
braid is closely woven cotton thread 
tight upon the rubber covering and 
is at least two-ply. Colors are not to 
fade when subjected to sunlight, nor 


run together when exposed to mois 
ture. No. 10 wire meeting these speci: 
fications is used for connecting cur 
rent transformers to meiers, No. 12 
wire for the potential circuits. 
To clean the wire the followin; 

solution is used: 

+ oz. sodium-phosphate tri-basic. 

+ oz. Fels-Naptha soap chips. 

1 oz. laundry bleach. 


30 oz. cold water. 
Mix well and allow to settle. 


Wire to be cleaned is scrubbed with 
a solid brush and solution and rinsed 
with cold water. Excess rinse water is 
then removed with compressed air and 
the wire allowed to air dry. 

Restoring Carbonized Terminal 
Blocks—Procedure to be followed in 
restoring plastic meter blocks that 


have been carbonized by the action of 
an electric arc is outlined as follows: 


1. Badly carbonized spots are first 
scraped with a sharp knife. 

2. Entire burned area is then brushed 
with glacial acetic acid. (Acid should re 
main on block until nearly dry.) 

3. Block is rinsed in milk alkali solu- 
tion. Alkali solution concentration—8 02 
Triad II (Sold by Detroit Rex Products 
Co.) ; 1 gal. water with temperature 180 to 
185 deg. F. 

4. Block is next rinsed in running hot 
water. 

5. When dry, block should be spraye¢ 
with red glyptal (1-1 solution) and baked 
for four hours at 125 deg. F. 
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WO GENERAL METHODS for determining 
probable post-war behavior of electric system loads 
pre developed in this article, which was undertaken in 

s § . ° 
fm expectation and hope that it may serve the use- 
| purpose of stimulating thoughts on post-war 
panning. The scope of this study is limited to an 
‘Bputline of the major features of electric utility sys- 
ems’ load behavior so far during this war, and to 
1 illustration of the possible manner of change in 
lectric loads in the post-war period. Numerical 
alues used should not be construed as forecasts of 
future conditions, but rather as indicators of a gen- 
zal method of approach for sizing up future pos- 
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By CONSTANTINE BARY 


sibilities, based on present ideas for desirable levels 
of production and employment in the post-war 
period. 

A complete and precise picture of the behavior of 
electric loads in the post-war period cannot be made 
at this time, because the war is not yet over, because 
there is no definite knowledge available as to when it 
will be over and because many factors of political and 
economic nature are far from having crystallized in 
even the rough outlines of the post-war world. No 
matter what ideas one may have at this time on the 
post-war situation, one will undoubtedly be proved 
wrong by what actually happens. But notwithstand- 
ing these considerations, the difficulties of foreseeing 
the future clearly, and the futility of trying to deter- 
mine precisely the world of tomorrow, it nevertheless 
is highly desirable that some idea is obtained on the 
possible general trends of future loads, if the elec- 
tric industry is to continue discharging its responsi- 
bilities after victory just as effectively as it has done 
in the past. Thoughts of tomorrow need not inter- 
fere with actions for today. 

In discussing the possible post-war situation, it 
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is difficult to divorce one’s ideas from a consideration 
of the conditions that obtain during the war, since 
they will have a profound influence upon the post- 
war period. “What is past is prologue.” 

It is the object of this paper to outline the major 
features of electric load behavior during the war, and 
as earlier stated, to present two general methods for 
appraising its possible short-term trends in the post- 
war period. 

In the discussion which follows use will be made 


of a hypothetical electric utility system whic 
resembles in characteristics the average of majo 
utility systems in the United States. Care shoul 
be exercised in the interpretation of these result 
for individual local situations which may differ, an 
in some instances quite widely, from those used iy 
this paper. Nevertheless, it is believed that the con 
ditions depicted for the hypothetical system will b 
valuable guides for a general framework of the com 
plete picture and are indicative of the general trend; 


BEHAVIOR OF LOAD DURING WAR 


Analysis of major features of load behavior in the 
past few years of war can be segregated into two 
major categories: (a) The factual performance which 
can be obtained from actual statistical results. (b) 
An analytical review of actual performance, which 
can only be obtained from careful engineering 
studies of the major forces present in the creation of 
electric loads. 


Factual Performance 


From a review of factual data, the following major 
observations can be made as applied to the hypo- 
thetical system: 


1. Peak Load—The peak load at end of year in 
1940 was over 1.4 million kilowatts; in 1941 it grew 
to 1.58 million kilowatts, an increase of 13 percent 
over its 1940 value. At end of 1942 it stood at 
1.65 million kilowatts, an increase of 4 percent over 
its value at end of 1941, and it is estimated that 
with the lifting of Army enforced dimouts at end 
of 1943 it will be 1.87 million kilowatts, or 13 per- 
cent higher than for 1942. 


2. Energy—The annual energy output in 1940 was 
over 7 billion kilowatt-hours; in 1941 it rose to 8.1 
billion kilowatt-hours, showing an increase of 16 
percent over 1940; it reached 9.2 billion kilowatt- 
hours in 1942, an increase of 14 percent over 1941, 
and it is estimated that in 1943 it will be close to 
10.7 billion kilowatt-hours, or 16 percent higher 
than in 1942. 


3. Annual Load Factor—The annual load factor 
increased from 57 percent in 1940 to 584 in 1941, 
and to 63 in 1942. Based upon the estimated peak 
loads, and energy output, the 1943 load factor 
should be close to 65 percent. 


4. Monthly Load Factor—The monthly load fac- 
tor at end of year increased from 60 percent in 
1940 to 63 in 1941 and to 69 in 1942. It is esti- 
mated to be close to 71 percent at the end of 1943. 
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5. Time Occurrence of Peak—The occurrence ¢ 
the system peak load in the winter months swun; 
from the evening period between 5 and 6 p. m 
occurring prior to war, to the morning period fron 
9 to 10 a. m. in 1942, and it is expected to continu 
occurring in the morning in 1943 and during the 
war so long as “War Time” remains in force. | 
should be noted, however, that the absolute evenin; 
peak in 1942 was close to the morning peak loac 
level. 


6. Industrial Production—The factual _ pictur 
would not be complete if we did not mention brief 
the outstanding features of one of the major eco 
nomic factors which affects the behavior of electri 
loads. Chart I shows a plot of the Federal Reserv: 
Board Index of Industrial Production (adjusted fo: 
seasonal variation) from the end of 1940 to the mi¢ 
dle of 1943. 


The Production Index at the end of 1940 stood z 
140*. At the end of 1941 it rose to 178, showing a 
increase of almost 26 percent. At the end of 194) 
it rose to 223, an increase of 21 percent over it 
value at the end of 1941; and it is estimated thet 
by the end of 1943 it will be about 12 percent highe 
than at the end of 1942. 

The annual index for 1940 stood at 125, and fo: 
1941 at 162, an increase of 30 percent. For the yex 
1942 it was 199, an increase of 23 percent over 1941; 
and for the year 1943 it is estimated that it will be 
about 19 percent higher than for 1942. 


Analytical Review 


Before proceeding with a more detailed analysis 
of the behavior of the various forces causing the cre+ 
tion of electric loads, it may be of interest to digress 
for a moment and review briefly major elements 
of the Index of Industrial Production. 

Index of Industrial Production—Chart I shows an 


*1935-1939 Average—100. 
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timated segregation of the total Index of Industrial 
Production into two major components—the 
amount applicable to war production, and the 
amount devoted to civilian production. ‘This chart 
shows that at end of 1942 war production was respon- 
sible for 148 points of the total Index, and civilian 
75 points. In other words, at end of 1942 war was 
absorbing 66 percent of the total production, and 
civilian 34 percent. By the middle of 1943 war was 
responsible for 164 points of the total Index, and 
civilian 72 points; i.e., by that time war production 
was absorbing about 70 percent of the total effort 
and civilian 30 percent. Production for civilian use 
by the middle of 1943 corresponded to the average 
level of industrial production of 1933-1934. 


Electric Load—In order to simplify this discussion 
and to accentuate changing conditions, the analysis 
of electric load behavior will be limited to the con- 
ditions at the end of the year. By and large, the 
end of the year conditions are of major significance 
to the electric industry and they depict with greater 
sharpness the successive changes from one year to 
another. 

The quantitative values which are used herein 
represent the results of careful engineering esti- 
mates. By their nature they cannot be considered 
to yield answers of mathematical precision. But they 
are of sufficient accuracy to outline the brozd features 
of electric load behavior during this war. 

The results of these analytical studies for the hypo- 
thetical system are shown on Chart II, and give the 
following significant information: 


1]. The 1941 peak load at end of year was about 
9 percent higher than the probable normal load 
would have been without the war. In 1942 the 
actual peak was almost 7 percent higher than the 
probably normal, and it is estimated that the actual 
load at end of 1943 will be 14 percent higher than 
the probable normal load. 


2. The civilian load at the time of system peak 
at the end of 1942 was 30 percent below the prob- 
able normal peak load which it would have been 
without the war, and by end of 1943 it is expected to 
be 36 percent below the normal. Stating it in 
another way, the 1942 civilian load at end of year 
was 79 percent of its 1940 value, and by end of 1943, 
with the lifting of Army-enforced dimouts, it is 
expected to be about 774 percent of the 1940 value. 
It should be noted, however, that had it not been 
for the existence of “War Time” and Army-enforced 
dimouts, civilian load at end of 1942 would have 
been 86 per cent and at end of 1943—83 percent 
of its 1940 value. 


3. “War Time” and Army-enforced dimouts in 
1942 effected a net saving in the system peak of 
the hypothetical system of almost 100,000 kw., or 
about 6 percent of the 1942 peak load. “War 
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Time” alone is responsible for about 75 percent 
of this total saving. 


4. The total war load at time of peak in 1942 
was about 35 percent of the total peak load and by 
end of 1943 it is expected to be almost 45 percent 
of the total load. 

5. The year 1942, in so far as electric loads are 
concerned, was a year of inter-reaction of several 
forces working in opposite directions. The net 
increase in peak loads of the hypothetical system 
from 1941 to 1942 of 70,000 kw. is actually made 
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CHART | (left)—Estimated segregation of Federal 
Reserve Board Industrial Production Index (1935-1939 
average = 100) into war and civilian components 


CHART II (right)—End-of-year peak load on hypotheti- 
cal system 


Normal” line indicates peaks if war had not supervened. War 
increment is distance between civilian and total loads. Solid 
lines indicate what loads would have been if standard time had 
been continued and dotted lines the condition under war time. 


up of an increase in the war load of some 340,000 
kw. and a decrease in load due to “War Time” and 
dimouts of about 100,000 kw., and a net effect of 
displacement and changes in civilian load of about 
170,000 kw. In other words, 79 percent of the 
1941-1942 increase in the war load was absorbed 
through the effects of “War Time” and dimouts and 
the net effects of displacement of civilian loads, and 
only 21 percent of it can be considered as new load. 
On the other hand, the estimated net increase in 
peak load from 1942 to 1943 of about 220,000 kw. 
is actually made up of an increase in war load of 
some 240,000 kw., a net effect of displacement and 
changes in civilian load of 40,000 kw., and the 
restoration of load on account of lifting of Army- 
enforced dimouts of 20,000 kw. In other words, only 
17 percent of the 1942-1943 increase in war loads 
will be absorbed through the net effects of dis- 
placement of civilian load and 83 percent of it can 
be considered as new load. 

Referring to Charts I and II, it may be of interest 
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to point out the similarity between the composition 
of the Index of Industrial Production between war 
and civilian requirements and that indicated by the 
electric load. It must be noted, however, that while 


the index reflects the trend in industrial produc 
tion, the electric loads reflect the combined trend oj 
the component parts of the entire load supplied by 
the utility. 


DETERMINATION OF PROBABLE 
LEVELS OF POST-WAR LOADS 


There are two general methods which may be 
used in appraising post-war load trends: 

Method No. 1, which for convenience may be 
termed the “Industrial Production” method, is based 
primarily upon considerations of the possible levels 
of industrial production that may be reached in the 
post-war period. 

Method No. 2, which may be termed the “War 
Increment” method, is based primarily upon con- 
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CHART Ili—industrial power sales follow the industrial 
production index closely 


siderations of the amount of increment load acquired 
during the war which may be retained after vic- 
tory as part of the then existing civilian economy. 
Although, at first, it may appear that the general 
levels of post-war loads may be determined with 
sufficient accuracy without the knowledge or the 
assumption of the time when war will be over, 
and while this may be true for long term considera- 
tions, the timing of the end of the war will have 
an important bearing upon the answer sought for 
the immediate post-war period, which is of the 
greatest practical significance now. One result will 
be obtained if German and Japanese phases end 
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pretty close together, and another result will be 
evident if they end a year or a year and a half apart. 
Under the tormer condition, the shock to the 
national economy and therefore to electric load 
will be greater than under the latter condition. Sim. 
ilarly it the two wars end early in the year, the 
ettects upon electric loads will be different from 
what they would be if the wars end late in the year, 

Kor purposes of this discussion it will be assumed 
that the Luropean war will be over by the middle 
of 1944, and that the Pacific war will end toward 
the end of 1945. These are not predictions but 
simply assumptions necessary in the proper appraisal 
of post-war loads. 


“Industrial Production” Method No. 1 


Production Index vs. Electric Power—Chart III 
shows a comparison between the Federal Reserve 
Board Index of Industrial Production (physical 
volume) and data prepared by the Edison Elec 
tric Institute of sales for the Large Light and Powe: 
classification, which in the maim retlects electric 
power sales for industrial use. It should be noted, 
however, that these sales represent only a portion 
of the total electric power use in industrial estab 
lishments. It is estimated that in 1940 of the total 
electric power consumption in industry, more than 
58 percent was represented by purchases from util: 
ties and 42 percent was generated by industries them- 
selves and imported by them from Canada. In 
1942 these relationships were respectively 64 and 
36 percent. 

Notwithstanding the incompleteness of data on 
industrial electric power used in the chart, it will be 
noted that broadly speaking there was a fairly good 
correlation between the two series indicated in the 
last few years. Since, for purposes of this discussion, 
our interest is primarily in the behavior of electiic 
power supplied by utility systems, the demonstrated 
existence of an approximate relationship between 
industrial sales and the index of production war 
rants the assumption, in so far as the hypothetical 
system is concerned, that within reasonable limits ot 
accuracy, production of electric power by utilities 
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CHART IV—Electricity production of hypothetical system 





for industrial use follows the broad outlines of the 
ebb and flow in the physical volume of industrial 
production. ‘This correlation may be altered in the 
tuture, but the change will probably be gradual, 
affecting moderately the conditions of the immedi- 
ate future with a possibility of more pronounced 
deviations over a long term period. 


Segregation of Electric Loads—To make use of 
this relationship, it is necessary to resolve the load 
of the hypothetical system into components of 
“industrial” and “remainder.” Although in prac- 
tice further subdivisions may be justified for both of 
these components, for simplicity of presentation 
this discussion will deal with only the two major 
components. 

Chart IV shows the total energy production of 
the hypothetical system and its two major com- 
ponents of “industrial” and “remainder.” It should 
be noted that each of these components contains 
its share of the total system losses and unaccounted- 
for energy, so that each represents values at the point 
of production rather than at the point of utiliza- 
tion and is thus consistent with the values shown for 
the total system output. Generally this segregation 
of total system output for past years can be accom- 
plished from system records with additional engi- 
neering studies for determining the energy losses 
applicable to the various classes of service. 

The segregation of the system peak load, however, 
is not as simple, and ordinarily requires extensive 
‘esearch into class-of-service load characteristics to 
determine the load contribution of each class to 
ihe system total peak load. Chart V shows the 
peak loads at end of year for the hypothetical sys- 
tem. The 1939, 1940 and 1941 peaks are resolved 
into the two components of “industrial” and 
“remainder,” based on data obtained from results 
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of extensive research into load characteristics of 
various classes of service. Peak loads for prior years 
are not resolved into the two components because 
of lack of information, and no segregation is made 
for the “war” years of 1942-1944 inclusive, be- 
cause of the change in the time occurrence of the 
system peaks during these years from the evening 
period occurring prior to 1942 to the morning 
period during the war so long as “War Time” 
remains in force. Since the contribution of com- 
ponent loads to the morning peak is different from 
the contribution to the evening peak, an indication 
of these values on the chart may be more confus- 
ing than helpful for the purpose of this paper. It 
should be noted that up to 1941 inclusive, peak 
loads shown occurred in the evening period. For 
the “war” years of 1942-1944, they are expected to 
occur in the morning under conditions of “War 
Time,” and after victory they are expected to revert 
again to the evening period. 

Generally in determining future trends, separate 
estimates should be made of peak loads at end of 
years and of annual energy production, since the 
former reflects the maximum rate of energy produc- 
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thetical system 
The dots (“Remainder" load at time of system peak) and 
crosses (“Industrial load at time of system peak) refer to 


Method No. | 


tion at the specified time, the latter the total quantity 
of energy produced for the entire year, and under 
abnormal behavior of loads these quantities may bear 
very little relation to each other as established by 
past experience. 


Desirable Post-War Goals—Students of post-war 


problems express the thought that in the first year 
after complete victory, business should strive to 
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gear the national production to an employment 
level of between 55 and 58 million people, includ- 
ing those who will be retained in the expanded 
armed forces after the war. ‘The average monthly 
employment in the last half of 1940 was 47 million 
people excluding those in the armed services, which 
at that time did not represent a very substantial 
amount, and the total number of unemployed at 
that time was about 74 millions of people. Consid- 
ering the amount of unemployed in 1940, the normal 
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CHART Vi—Industrial production index projected into 
post-war period 


net growth in the working population from 1940 to 
the first year after victory, the probable war casual- 
ties in excess of normal deaths and disabilities, and 
the desire of some who first entered employment 
during the war to remain at work after victory, it 
appears that the upper level sought approaches well 
within the full employment mark, except for a nor- 
mal and irreducible minimum of unemployed. The 
lower limit represents a high level of employment 
with a considerably lower unemployment than in 
1940. The desirable post-war level of employment 
thus represents an increase of between 17 and 23 
percent over the 1940 level. It is estimated that to 
sustain this employment after victory, and taking 
into consideration the increased productivity of 
industry accomplished during the intervening years, 
the level of industrial production in the year follow- 
ing victory would have to be from 40 to 50 percent 
higher than in 1940. ‘These are goals sought by 
business as expressed by the Committee for Eco- 
nomic Development. ‘They are considered to be 
desirable levels of business activity in the post-war 
period by most students of post-war planning in 
and out of government. But they may be higher 
than feasible in practice. 

In gauging the feasibility of these results, it may 
be well to consider some of the plus and minus fac- 
tors of major significance that will affect these levels. 
Stuart Chase summarized these factors at a recent 
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meeting of the Academy of Political and Social Sci- 
ence as follows: 


Plus Factors: 


1, The pent-up demand of consumers for goods. 

2. A wide-spread demand for housing, deferred during the 
wal. 

3. The large amount of savings in the hands of the public 
on “D” day. 

4. The new materials—plastics, synthetics, light metals, 
which may stimulate new markets. 

5. The demand for food and supplies from abroad. 

6. The return of many women to their homes. 

7. A grim demand from the armed forces for work or else. 

8. The policing of vanquished nations so far as this is 
necessary. 


Minus Factors: 


1. A wholesale cancellation of war contracts. 

2. The menace to the market of high stock piles. 

3. The discharge of emergency workers in government 
service, said to be 1,600,090 of them. 

4. Mass discharges of workers from war boom industries 
like aircraft and shipbuilding. 

5. The retooling period in various industries when only a 
few skilled machinists are needed. 

6. The increase in mechanical efficiency requiring fewer 
workers per units of output. 

7. The uncertainties of international trade. 

8. The psychology of fear which may seize war boom towns 
like Detroit, Seattle, Bridgeport. If large numbers of people 
become afraid, the fear of depression can bring depression. 


Estimate of Post-War Power Requirements—For 
purposes of this discussion, the level of electric loads 
will be evaluated for the desirable levels of produc. 
tion and employment, and for ease of presentation, 
it will be assumed that this level of production in 
1946, the first year after complete victory, will be 
45 percent higher than was actually obtained in 
1940. ‘This again is not a prediction but an assump- 
tion necessary for obtaining an idea of post-war loads 
To complete the picture for the intervening years, 
we shall accept the opinion generally held that afte: 
the completion of the German war, in the middle ot 
1944, the increment due to war production to that 
time since the end of 1940 will be cut in half, and 
after completion of the Japanese war, in the latter 
part of 1945, the remaining amount will be cut in 
half again, and retained at that level for an indef- 
nite period of time for national security reasons, and 
to take care of the needs of an expanded army and 
navy over the pre-war levels. 

Under these assumptions it is possible to con- 
struct the resulting index of industrial production 
for the year 1944-4V, (half Victory) 1945-V, (full 
Victory) and 1946. It can then be extended to the 
following years on the basis of its normal growth 
in the pre-war period. The results of these esti 
mates are shown on Chart VI. 

Referring to the close correlation demonstrated 
on Chart III between the index of -industrial pro 
duction and industrial power sales, it will be assumed 
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for all practical purposes, that a major change in 
the index will be accompanied by a corresponding 
change in electric power production for industrial 
use. Applying this reasoning to the results shown on 
Chart VI, it is possible to estimate the industrial 
electric power requirements in the post-war period. 

A separate estimate is also made of the power 

requirements for the “remainder” load, Charts IV 
and V, from considerations of its normal growth in 
the pre-war period, artificial gains in it with aban- 
donment of “War Time” and dimouts, and losses in 
it which will be experienced due to cessation of war 
activities in such classifications as camps, canton- 
ments, and a reduction in requirements in traffic of 
electrified railroads and street railways. 

The results of all of these estimates for purposes 
of illustration of the general trends which may be 
expected under these assumptions are shown by dash 
lines marked Method No. 1 on these two charts. 


“War Increment” Method No. 2 


Fundamentally this method is based upon an 
analysis of the total increment in the load obtained 
from 1940 (normal) to 1944 with war on. The 
total increment is then resolved into suitable classes 
and components which permit a determination of 
the amount of the load of each component that is 
likely to remain after complete victory. A further 
assumption is made that the entire pre-war load is 
retained, and that the normal growth experienced 
in the pre-war period is resumed after the reconver- 
sion period of industry from war to civilian produc- 
tion. In practice more detailed studies may be war- 
ranted. A similar approach may be made through 
careful surveys and appraisal of requirements of indi- 
vidual customers and general classes of service. 

Chart VII shows for the hypothetical system the 
composition of the load increment from 1940 (nor- 
mal) to the maximum reached during the war. An 


~~ 





Development of Probable Post-War Loads at 
End of Year of Hypothetical System in Millions 
of Kw. 








New Load “Post-War Loads” 
(Excl. A ——_~ 
Effects Retained 
of “War Probable Load 
Time” Loads Increment 
and Without Civilian from 1940 Annual Total 
Dimouts) War Base to 1944 Growth Load 
1940 0.04 1.36 
1941 0.22 1.45 
1942 0.39 1.54 
1943 0.59 1.64 
1944 0.61 1.74 
1944-4V 1.36 0.43 ears 1.79 
1945-V 1.36 0.22 0.09 1.67 
1946 1.67 wees 0.09 1.76 
1947 1.76 0.09 1.85 
1948 1.85 0.09 1.94 
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CHART Vil—Analysis of behavior when war ends of load 
increment added by war. Left column shows total load 
increment since 1940 and right column what will remain 
of the increment after victory. 


attempt was made to rationalize approximately how 
much of each component load may remain after 
both wars are over. Results of this appraisal indi- 
cate that for the hypothetical system about 35 per- 
cent of the total increment may be retained after 
complete victory. It will be noted from the chart 
that about 45 percent of the total retained is repre- 
sented by the “miscellaneous” group, comprising 
gains in loads of the domestic, rural, commercial, 
traction, etc., classifications; another 35 percent is 
accounted for by major materials such as steel, ferro- 
alloys, aluminum, magnesium and copper, and the 
remainder by miscellaneous industrial comprising 
other materials such as zinc, gasoline and oil, syn- 
thetic rubber, calcium carbide and by the produc- 
tion of aircraft, ships, ordnance and explosives and 
by other industrial use. A further assumption is 
made that the prosecution of the Japanese war by 
itself would require at least 70 percent of the total 
increment or double the amount remaining after 
complete victory. 

The accompanying table illustrates the method of 
procedure. 

The results of estimates by this method for pur- 
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poses of illustration of the general trends which may 
be expected under the assumptions used are shown 
on Charts IV and V by dash lines marked Method 


No. 2. It will be noted that, although somewhat 
lower than those indicated by Method No. 1, they 
conform to the general trends. 


CONCLUSIONS 


Based on the assumptions of desirable levels of 
employment and industrial production used in this 
study for purposes of illustration, and the designated 
timing in the ending of the two wars, result shown 
on Charts IV and V lead to the following observa- 
tions of interest: 


1. The annual energy production may reach a low 
point in the first year after victory, at which time it 
may be in the order of 90 percent of the 1943 value. 


2. The peak load at end of year may reach a low in 
the year of victory, at which time it may be in the 
order of 90 percent of the 1943 value under condi- 
tions of “War Time”. 


3. The post-war peak load may approach and 
exceed the estimated 1943 load at the end of the 
second or third year after complete victory, and the 
post-war energy production may exceed the esti- 
mated 1943 value in the third or fourth year after 
complete victory. 


4. The annual load factor in the post-war period 
may be higher than in 1940. This will be caused 
in part to a natural tendency for the load factor to 
improve over the years which existed in the pre-war 
period and in part to a larger proportion of industrial 
energy use, with its inherently higher load factor, 
than in 1940 and prior years. 


5. The above conclusions apply to the entire load 
of the hypothetical system and therefore reflect the 
conditions which may be obtained on its production 
and bulk power facilities. A somewhat different 
situation may be observed insofar as its distribution 
system is concerned. It will be noted from Chart 
IV that while the “industrial” energy is expected 
to decrease materially in the year after victory from 
its levels at the end of the war, the “remainder” 


energy, largely represented by uses of the domestic, 
and commercial classifications, may actually rise over 
the levels obtained during the war. The restora- 
tion of Standard Time after the war will have a 
further tendency of increasing the peak loads of 
these classifications above the levels under “War 
Time” conditions, thus creating additional require- 
ments upon distribution facilities. 


Wide Deviations 


While these conclusions apply to the hypotheti- 
cal system used in this paper, it should be pointed 
out that conditions of individual systems may deviate 
widely from those described herein. Other con- 
siderations show that, in general, systems which 
experienced a relatively small load growth during 
the war may develop higher post-war loads sooner 
than those which had relatively large load growth. 

This paper has tried to bring out the high spots 
of electric load behavior during this war and in the 
immediate post-war period. The reader will prob 
ably have noticed that the important features of its 
behavior are not disclosed by over-all statistics. Only 
through a painstaking engineering analysis of the 
major components, or the major forces, which act 
upon the creation of electric loads are we able to 
perceive the significance of behavior of the over-all 
loads. 

For an intelligent appraisal of future trends, over- 
all system load forecasts, without analytical break- 
down of the components, are not conducive to either 
a high degree of accuracy or to creation of conf- 
dence in the validity of the forecasts. Careful 
research into the load characteristics of load com- 
ponents is fundamental to analytical load forecast- 
ing, which is the cornerstone for intelligent planning. 
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Regulatory Status 


of Co-ops 


Replies from 33 commissions indicate regulation in less than a 


T are served — No discrimination between members and non-members 


third of the states, increasing to 50 percent when non-members 





e- MAWHAT is the regulatory status of 
rural electric co-operatives in the sev- 
ral states? 

With the extension of co-op service 
eyond membership, either within the 
riginal service area or through pur- 

‘i Hhase of private utility properties, this 
d Fjuestion is becoming increasingly im- 
te Mportant. For that reason ELECTRICAL 
n- JWorLD has asked each state utility or 
ch Horporation commission to state its 
ig Hpractice. So far 33 have replied. A 
et Mabulation of those replies shows the 
h. (Zpurrent status. 

ts In answer to the first question, Are 
he Phese co-ops subject to the regulation 
b- Hf your commission? it developed 
its Bhat in less than a third of the reply- 
ily ng states are rural electric co-opera- 
he Hives subject to regulation. In one or 
ct Iwo cases the regulation is restricted 
to Mo construction practices. 

all # When the co-ops go beyond their 


wn members for ‘customers the situ- 
er. [tion changes, and “in answer to the 
1k- #econd question, Does the extension of 


er ervice beyond "members alter their 

fi (Regulatory status? the survey shows 

y] Bhat four states that have no jurisdic- 

m- (on over strictly confined co-ops do 

st- endertake or will undertake to regu- 

ig. |e co-ops when they extend service 
eyond members. In those cases, the 
ommissions point out, the co-ops be- 
ome public utilities. 

Adding this number to those al- 
ready having jurisdiction, it would 
ppear that in approximately half the 
ates having jurisdiction over electric 
tilities this regulation extends to co- 
ps when they serve other than mem- 
Ts, 

Where co-ops serve both members 
nd non-members the question arose 

to whether there would be any dis- 
imination between them. 
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The replies were uniformly no. 
Much of this field of co-op regula- 
tion is still uncharted territory. When 
the movement started there was an 


evident desire in many rural areas to 
encourage it and, as a result, several 
other states passed legislation specifi- 
cally exempting co-ops from regula- 
tion as utilities. In only a few, tow. 
ever, did the possibility of extending 
service beyond members seem impor- 
tant. There were a few, however, that 
either specifically restricted co-op 
service to members or set up a small 
percentage of permissible extension to 
non-members. 

The question has come up before 
in connection with co-operative tele- 
phone and water companies and the 
precedent exists for subjecting to reg- 
ulation co-ops when they extend serv- 
ice to non-members. The matter is 
now actively before two commissions 
and a third is considering the advis- 
ability of bringing a test case. 








If Regulated, Is 
Discrimination 
Allowed As 
Does Extension Betwéen Members 
of Service and Non-Mem- 
Beyond Members bers as to Rate or 
State Alter Their Regulatory Character of 
Commission Are Co-ops Subject to Regulation? Status? Service? 
Alabama No 
Arizona Yes Yes, it brings them under No 
public service act 
Arkansas No Commission policy. Arkansas law Law requires only mem- 
places certain limitations bers of co-op be served 
California No No No 
Colorado No Yes —— opinion 
o. 
Connecticut Limited Not allowed 
Illinois No 
Indiana Yes Not allowed 
Kansas Yes, same as any other public utility No Has never arisen 
Kentucky Yes No No 
Louisiana* No No No 
Maine Not over rates Have not given territory to co-ops where 
central station companies were in position to 
serve 
Maryland Yes No No 
Massachusetts No, none in state 
Minnesota No regulation over electric service 
Montana No No No 
Nebraska No co-ops, but do have public power No No 
districts subject to ulation on con- 
struction, tion and maintenance of 
all electric lines in rural territory iaclud- 
_ public power districts. Rates not 
subject to regulation. Question on ser- 
vice tion 
New Jersey Yes No 
New Mexico* No Co-ops may supply electric energy to non- 
pening of not in excess of 10% of the number 
of its members 
New York* No 
North Dakota Yes, over safety and interference with This question has never 
led Selesbene lines. No, over come up 
rates and finances 
Ohio No 
Oklahoma* No No 
Oregon* Strictly co-ops exempt Yes. they become public No 
utilities subject to regula- 
tions 
Pennsylvania* Not as to rates or service in preempted No No 
territory 
South Dakota No regulation over electric service 
Texas No regulation over electric service 
Utah No 
Vermont No 
Virginia Yes, same as other utilities 
Washington No 
Wisconsin* No 
Wyoming Yes 


Has never arisen 
Do not know of any such 


cases 
No No 
Yes No 
Yes No 
No No 


*Specific legislation exempting rural co-operatives from regulation. 
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Editorials 


S. B. WILLIAMS, Editor 


Young at Seventy 


IN THE MASTHEAD on the table of contents page of 
this issue a change has been made. Where during all last 
year it said “Read by electrical men for 69 years,” it now 
reads 70 years. 

Seventy years is longer than the average span of 
human life and is the time for most men when their days 
of active participation in the hurly-burly of business life 
are over and they retire to a well-earned rest. The same 
is not true of a magazine. 

The members of the staff of ELectricaL WorLp 
cannot vision its age because to them the magazine is 
ageless. They are proud of the great part it has been the 
magazine’s privilege to play in the development of the 
electrical art and industry and they take great pleasure in 
hearing from subscribers who have been regular readers 
for more than a quarter of a century and occasionally 
approaching the half-century mark. But their real interest 
lies not in what EtectricaL Wortp has been so much as 
in what it is and will be. 

In a field that has changed and is changing as fast as 
the electrical, a magazine to serve properly must change. 
As we look back through the volumes for seventy years 
that is the thing that strikes us most vividly—change. 
And that is our secret of eternal youth. 

Many a magazine has folded and gone the way of all 
flesh because it refused to adjust itself to new and 
changing conditions. There has been but one formula for 
ExLectricaL WorRLD in all its seventy years and that is to 
keep abreast of what is going on. Such a policy demands 
close attention to change—it feeds on change. 

And while the contents of the magazine are changing 
to conform to the art, the packaging of the contents in 
type and illustration also change. Sometimes-to sub- 
scribers of long standing this may not be appreciated 
because they have become so accustomed to seeing things 
in a certain place and presented in a certain way. But 
the reading habits of people change and to stay young we 
must change with them. 

However, we make this promise to our readers, that 
we will make no important changes in their magazine 
without first discussing it with them. This is but another 
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evidence of our policy of being modern. Just as many. 
facturers depend upon research to guide them in making 
changes in product and design, so we are being guiced 
by a regular and continuing program of editorial research, 

We hope as we enter our seventy-first year that we 
may ever be young and merit the continuing confidence of 
the electrical industry. 


“Our Cause Is the Cause 
of All Mankind” 
TWO HUNDRED and thirty-eight years ago this month 


America’s first electrical technician was born—Benjamin 
Franklin. His great experiment with a key and a kite, 
whence came the knowledge that lightning was electricity, 
will continue to be the incident relating to electricity most 
widely known. But it is not for his contributions to 
electrical knowledge in those days when America was not 
a nation, but a group of colonies belonging to England 
and to France, that we bring attention to Franklin on this 
odd anniversary of his birth. 

This year we commemorate Franklin’s birth because 
he was the first to utter the basic political philosophy of 
this country, the thing that guides us in this war and was 
the principle of our first war and our war with Spain. As 
he stated it during the Revolution, “. . . our cause is the 
cause of all mankind, and that we are fighting for their 
liberty in defending our own.” 

This war will be worth to Americans all that it has 
cost if we have learned the lesson of Franklin. During the 
depression we came near to losing it, so eager were we to 
give up our freedom for security. When a people cease 
to want freedom enough to go hungry for it, then that 
people is close to losing its place among the great. 
America became great because the philosophy of Franklin 
fired men’s souls and gave them the right incentive. 

Today we are fighting a bigger battle than the 
American Revolution in terms of men and money, but the 
fundamentals of our championship of “the cause of all 
mankind” which will make us victorious in this present 
struggle was then laid. 


Scrubbing Floors Gets 
Pretty Tiresome 


A PROMINENT utility executive suggested recently that 
manufacturers might find a good market after the war is 
over for electric machines to wash floors, to wash win- 
dows and to clean and polish silver. He had been pinch: 
hitting for a maid. 

This man is but one of thousands of well-to-do hus- 
bands who are getting a lesson in these helpless days in 
the drudgeries of housework. What effect will this lesson 
have on the post-war sales resistance? Plenty. 

The particular electric appliances which this one man 
wanted won’t be the same as those demanded by some 
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Index Available 


of paper shortage, ELECTRICAL 
WorLp’s semi-annual index, which ordinarily 
would be included in the last issue in December, 
is being printed separately and will be available 
shortly. It may be obtained by subscribers with- 
out charge on _ request. Address Editor, 
EvectricaL Wor.ip, 330 West 42d Street, New 
York 18, New York. 


Because 





other be-aproned executive. The crop of men to whom 
could be sold dishwashers right now is perhaps bigger 
than anything else. Yet when the maids come back to 
work, much of this will die down. There will remain, 
however, a lasting impression of the value of these house- 
hold devices, and for a time at least it may be well to 
include this “‘maid-of-war” in all promotional plans. 


Legal Interference 
in Rate Making 
TWO YEARS AGO the Supreme Court served notice that 


rate regulation was a matter for the decision of properly 
constituted commissions and that such matters should 
properly come before the court only when constitutional 
rights were.in dispute. This week, in the Hope Natural 
Gas case, the Supreme Court reaffirmed that position by 
holding that unless the total effect of a rate order is un- 
just and unreasonable there can be no judicial inquiry. 

Most rate cases that have come before the Supreme 
Court in the past have been based on dispute over the 
method of arriving at the rate base. In its 1942 decision 
the court in effect said, although it was not altogether 
recognized at the time, that it could not be bothered with 
arate case every time there was a dispute as to the method 
of arriving at value. In order to clarify the situation the 
court at the time said that rate-making bodies are not 
bound to “the service of any single formulas or combina- 
tion of formulae.” This was taken at the time to mean that 
the prudent investment theory was given the green light 
and that reproduction now was dead. That may be the 
practical effect of that decision, but this week’s decision 
makes it clear that what the court actually meant was that 
valuation was a job for experts and that they could arrive 
at their decisions any way they wanted to provided the 
final result was not unjust or unreasonable. This is clearly 
shown in the statement following the decision that judicial 
inquiry was at an end provided the effect of the order was 
not unjust or unreasonable in these words: “The fact that 
the method employed to reach that result may contain 
infirmities is not then important.” 

Instead of clarifying the status of rate making the 
[ELECTRICAL WORLD @ 
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present decision is likely to have the opposite effect be- 
cause virtually all rate decisions can be challenged on the 
grounds that they are unjust and unreasonable. What con- 
stitutes “unjust and unreasonable?” Companies cannot be 
left to the tender mercies of politically appointed bodies in 
the final determination of their economic rights. The 
supreme court still has the final determination of utility 
rates in its lap and will have it so long as “due process” 
continues to be the law of the land. 


The Small Business Man’‘s 
Post-War Friend 


THE FATE of the small businesses after the war is 
worrying the Secretary of Commerce. He sees the larger 
companies actively laying plans for the period after the 
war, but he asks, in the January issue of Domestic Com- 
merce, “What of the thousands of smaller business firms 
without any affiliation with groups and lecking adequate 
managerial skill to plan for their future?” 

This is a problem that is not only worrying Jesse 
Jones but a lot of other people as well, principal among 
whom are the utility companies. 

Mr. Jones pointed out that there are some 2,750,000 
individual concerns in the United States with a normal 
payroll of over eight million people. We might point out 
that these concerns are customers and the workers and 
their families are customers of the power companies. 
Besides, the people who supply these concerns and these 
workers are customers. Obviously, anything that affects 
the economic position of this great group of customers is 
of great concern to the utilities. 

When this country began to build its national defense 
it was apparent that some way had to be found whereby 
the smaller concerns could participate in the defense 
orders. Washington recognized the problem and set up 
a small plant organization to effect just such participation, 
but the real work had to be done in the field. If the record 
could be printed it would be evident that much of whatever 
success the government has had in getting defense and war 
contracts into small factories was due to the untiring 
efforts of power salesmen. They even left the utility 
employ to go on the government payroll in order to speed 
up small-plant conversion. 

And now that the signs point to an ending of the war 
before long there is the next problem of getting these 
same concerns back into peacetime business, only in this 
case reconversion isn’t going to be as easy as conversion. 

Some power companies have been working on this 
problem for some time, for in many respects it is the most 
important post-war problem that they have. In addition 
to their own individual plans is their work on the 
Committee for Economic Development. They see the 
problem clearly. and it can now be prophesied that what- 
ever external help the small manufacturer gets will in no 
small measure be due to the active interest the power 
companies have in his economic well-being. 
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Washington Comment 


By R. N. Larkin, Washington Correspondent 





Excess Inventory 
on Its Last Lap 


MANDATORY redistribution of elec- 
tric utility inventory by the Office of 
War Utilities is headed down its last 
lap. While OWU’s Inventory Control 
Branch is not yet headed for the scrap 
pile, much of its future job will em- 
phasize new considerations. 

As the situation now stands, electric 
utility inventory of 228 systems rep- 
resenting 95 percent of all excess in- 
ventory has been reduced by about 
$25,000,000 under the OWU redis- 
tribution program. This reduction 
totaled $20,000,000 at the end of the 
first six months under the plan. Since 
then about $5,000,000 more has been 
moved, leaving approximately $152,- 
000,000 worth of material in electric 
inventory. Of this amount $112,000,- 
000 is in Practical Working Minimum 
inventory, not subject to the redis- 
tribution program, and about $40,- 
(00,000 remains to be distributed. 
Since about half of this amount is 
considered presently undistributable, 
it is apparent that the Inventory Con- 
trol Branch has come within striking 
distance of having worked itself out 
of a job. Peak of electric utility inven- 
tory was reached June 30, 1942, when 
material, exclusive of fuel, valued at 
. $179,000,000 was on hand. 


U-1 Relaxation 


Since U-1 and other orders are 
responsible for the fact that much of 
this excess does not now stand to be 
moved, it is immediately apparent 
that relaxation of U-1 would allow 
more or less of this frozen stock to be 
put into use. To what extent these 
restrictions will be eased as the war 
draws closer to its end remains to be 
seen. Obviously U-1 will be further 
relaxed. To the extent that it is eased, 
the existing mass of excess inventory 
will be chipped away from the bottom. 

Two new factors will tend to com- 
press the existing excess from the top. 
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One is the utility rehabilitation pro- 
gram in reconquered countries, which 
is as yet almost totally undefined. The 
other, which may or may not be of 
consequence, is OWU’s program to 
build up inventories of Pacific Coast 
systems against the day when the 
nation will wheel westward to beat 
down the Japanese in real earnest. 


Foreign Rehabilitation 


No layman, of course, can predict 
today to what extent excess inventory 
will be drained off by the rehabilita- 
tion program. It has not yet been 
decided on what standards we will 
rehabilitate utility service in liberated 
areas. Indeed, the extent to which 
such service will require rehabilita- 
tion is not yet apparent, for we have 
driven the Germans only from the 
barest fringe of Europe, and it is not 
until the enemy is driven from a city 
that we can determine the damage he 
has wrought upon its utilities. Appar- 
ently the Army did a remarkable job 
in restoring electric service in Naples 
within a relatively short time, but the 
amount of material which was re- 
quired to do this is unknown to the 
public. 

About the only definite information 
on this matter which is available today 
is that there is considerable material 
in excess inventories—large-size bare 
and weatherproof wire, underground 
cable, meters of limited application 
and switching and substation equip- 
ment—which does not stand to move 
under existing U-1 restrictions. This 
material could be shipped abroad be- 
fore orders for it could be filled by 
manufacturers; thus it unquestionably 
will be used if any such material be 
needed. 

Neither is it yet clear how much 
will be moved to West Coast utilities. 
Thus far there has been relatively 
little response by these companies to 
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OWU’s recent suggestion that they 
review their inventory needs, particu. 
larly with reference to housing and 
MRO items, so as to prepare for what. 
ever additional rush may be provoked 
by the turnaround to face Japan. 4 
compelling angle in OWU’s thinking 
is the likelihood that when the tum. 
around comes rail shipping west will 
be swamped, OWU figures that elec. 
tric equipment shipped west today 
will not compete for rail space with 
more direct war material moving west 
when the final assault on Japan is 
being mounted. It will grant specific 
authority to exceed the provisions of 
U-1 to those Pacific companies which 
seek it in compliance with the prepar. 
ation program. Regional utility engi. 
neers will shunt West Coast requests 
for items on Schedule B of the new 
U-1 (formerly Schedule C) to those 
utilities listing the needed items in 
excess, and the over-all total of exces: 
inventory will thus be reduced. 


Utility Construction 


Excess inventory could also be 
moved by more aggressive action by 
utilities themselves, Realistic scrap- 
ping programs and attempts by 
utilities to promote sales, rather than 
merely accept them, would help. 
Utilities also might receive favorable 
action by OWU on appeals for per- 
mission to exceed provisions of U-] 
where they could use excess stocks in 
plant rehabilitation. 

Of course, remaining excess inven- 
tory could be wiped out by the stroke 
of a pen. U-1 could be amended to 
drop restrictions on inventory or 4 
new formula inserted therein which 
would wipe out the $40,000,000 worth 
of excess by including it in PWM. 
Such paperwork, however, would not 
settle the problem posed by the exist- 
ence of large stocks of goods read; 
for use, representing large quantities 
of scarce materials, manpower and 
manufacturing capacity. 

While it is conceivable that the al: 
lowable PWM will be revised upward 
to care for thorough-going plant main- 
tenance or limited capital additions 
during the war,-no purpose would be 
served by abolishing the opportunity 
to use existing inventory by inserting 
into U-1 a new formula which would 
wipe out excess inventory. Materials. 
manpower and manufacturing capac- 
ity are not yet that easy, nor are they 
apt to be so considered during the 
war. 
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“We simply desire.” the association 


Federal Power Commission. iiit in canbe ine ter tiee 
Sustained in Decision 


Supreme Court refuses to put any limitations on regulatory bodies in 


determining utility rates — Five-to-three decision upholds FPC’s 


contention on prudent investment basis 


The Supreme Court this week refused 


to put any limitations on regulatory 


odies in determination of utility rates 
other than that the final result should 
be just and reasonable. In a five-to- 
three decision the court upheld the Fed- 
eral Power Commission in its allowance 
{64% percent return upon a 33-million- 
dollar rate base arrived at on the pru- 
The company 


contended and was upheld in the Cir- 


dent investment basis. 
cuit Court of Appeals for a valuation of 
6 million, dollars based upon the cost 


to reproduce’at present prices. 
Douglas Writes Decision 


decision, written by 


The 


' i 
pustice 


majority 
William QO. 


to hold either-for or against the prudent 


Douglas, refused 
investment or any other theory of valua- 
tion. declaring that “it is not the theory 
but the impact of a rate order which 
the total effect of the rate 
said to be unjust and 


counts. If 
order cannot be 
unreasonable judicial inquiry under the 
act | Natural Gas 

In a 
opinion, Justice Jackson argued that if 


is at an end.” 


strong dissent from majority 


the Supreme Court were to hold a rate 


reasonable merely because FPC con- 
sidered it to be so. legal review “be- 


comes a costly, time-consuming pageant 
of no practical value to anyone.” Jus- 


tices Frankfurter and Reed also dis- 


ented. 


Many comments have been heard ex- 


ressing disappointment that the court 


did not rule specifically on prudent in- 
vestment versus reproduction cost when 
arriving at value, as had the Circuit 
Court of Appeals. In handing down its 
decision the majority recalled its deci- 
sion two years ago in the Natural Gas 
Pipeline case, in which the court broke 
for the first time from its long-standing 
fair value theory of “Smyth vs. Ames” 
that all elements of value had to be 
considered, and held that rate-making 
bedies were not “bound to the service 
of any single formula or combination of 
formulas.” 


Says Investigation 
“Is Long Overdue” 


Commenting on the Senate investiga- 
tion of the Rural Electrification Ad- 
ministration in a letter to Senator Hen- 
rik Shipstead (Minnesota, Rep.) dated 
October 12, the 
Utilities Association expressed the con- 
“is long 


Minnesota Municipal 


viction that this investigation 
overdue.” 

The letter, which was recently re- 
leased to ELrecrricAL Wortp, puts the 
association on record as strongly op- 


posed to the REA generating plant 
program, which was characterized as 


conducive of waste and extravagance 


and which, the letter states, has been 
the subject of numerous protests on the 
part of our association and our mem- 


bers. 
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in spite of these protests and continued 
evidence and proof of the unsoundness 
of such a (generating plant) policy as 
the REA has carried out, this program 
of waste and extravagance has continued 
and but for the war would 
at the present moment be going ahead 


unabated, 
on a broader scale than ever.’ 
More Plans Anticipated 


“Reports reach us continually,” the 
letter to Senator Shipstead continued, 
“of plans which the REA has in mind 
for building more power plants and 
more transmission lines, all unnecessary 
and all representing a needless expendi- 
ture of public funds with no advantage 
whatsoever. On the contrary, their 
prospective plants will increase the 
cost of electric service to these various 
co-operatives, as has been conclusively 
proved by studies and by their own 
operating records.” 

The letter, signed by Lee M. Nelson. 
secretary-treasurer of the Minnesota 
Municipal Utilities Association, further 
asserts: 

“This feels that. 
other things. your investigation will re- 


association among 


sult in positive action such as will 
prevent the continuation of this 
gram of waste of public money and 


the diverting of funds which should 


pro- 


go to bringing electricity to the farm- 


ers (at the lowest possible cost) to 
other purposes which in no way con- 
tribute to the success of rural electri- 


fication.” 
Further Testimony 


There was put into the record of the 
committee this week further testimony 
of Ward B. Freeman, former chief engi- 
neer for REA, relating to conductor 
specifications for three co-op projects 
in Indiana, Tennessee and Iowa. 
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Wilson Warns Public 
of Production Cuts 


Cutbacks in war production will be 
numerous during 1944, but where war 
production shrinks, it will be offset 
by a gain in another product, WPB 
Vice-Chairman Charles FE, Wilson 
warned the public last week. 

In a limited way, Wilson asserted, 
certain war production may slacken 
sufficiently to allow for the limited 
production of civilian goods. General 
production of such articles. he warned, 
remains “far, far down the list.” WPB’s 
outlook for the year Wilson character- 
ized as providing war needs first, then 
bedrock civilian needs to maintain 
health, sanitation, transportation and 
other services which will enable war 
workers to perform at top efficiency. 
Thereafter, as much civilian production 
as can be engaged in without inter- 
ference with war production will be 
undertaken. 

On the heels of this delineation of 
policy, WPB announced approval of 





NEWS BRIEFS 





AMERICAN FIGHTING MEN all around 
the world wrote the copy for the newest 
General Electric institutional advertise- 
ment. The boys, all former employees 
of the company, had written home to 
tell of their reaction when they bumped 
into the familiar G.E. trademark on 
ships, planes, radios, guns and tanks 
they were operating. Excerpts from 
these letters were combined to be 
carried into an ad which will go into 
146 daily newsapers from coast to coast. 


Tue Duke Power Co. recently pre- 
sented to R. S. Cannon a diamond- 
studded company emblem honoring him 
as its first employee to complete forty 


of repairmen, some called from Mar. 
shall, Longview and Mount Pleasant, 
worked late into the night to repair tic 
damage. 


Prospect of Material 
Brighter for Industry 


Electric utilities and equipment manu- 
facturers start 1944 with considerably 
brighter prospects of obtaining mate- 
rials than they had in early days of 1943. 

Most notable relaxation on materials 
during the year was the institution of 
and later amendment of numerous or- 
ders supplementary to U-1. While all 
the orders which were written during 
the year were written primarily to re- 
lieve the burden of paperwork on utili- 
ties, OWU and its regional offices, the 
fact that any blanket authorization of 
extensions was permitted indicated an 
easier materials situation than prevailed 
throughout 1942 and early 1943. Late: 
amendments of these orders, culminated 


OLE 


by the wholesale December 10 changes, 
pictured an even better materials situ- 
ation. 

While aluminum, which in early war 


programs to make 2,000,000 electric 
irons and 50,000 cast-iron bath tubs 
during 1944. The latter will not be 


seat 


available for civilian purchase, being 
allocated for housing projects. The 
irons will be on sale, unrationed, in 
about six months. Approval of this 
program was based on the fact that 
relatively small amounts of material 
are needed and that the principal man- 
power need is in assembly. 

Manufacturers will be allowed to ac- 
cept or reject quotas amounting to 43 
percent of their 1940 production. Those 
who accept will be surveyed by WPB, 
which will consult both military au- 
thorities and the War Manpower Com- 
mission to assure that no production 
interferes with a war program. Manu- 
facturers who are not permitted to 
manufacture irons may have their 
quotas made for them by other makers. 
Distribution will be on the basis of 
1940 distribution, but exceptions to 
take care of war emigration will be 
made. 


Danville Water Potential 
Reaches Dangerous Stage 


A further steady failing of the city’s 
turbines, which produce electric power 
in Danville, Va., was reported last week. 
The Talbott reservoir is now 60 ft. be- 
low the spillway and not over 20 percent 
of the water potential is left. The city 
is preparing to put the steam plant into 
operation, unless rain replenishes the 
reservoir. 
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vears of service with the Duke utility. 
Cannon (seen at left) is superintendent 
of Duke Power Co.’s Catawba hydro- 
electric station. C. I. Burkholder (seen 
at right) vice-president of the company, 
made the presentation. Mr. Burkholder 
has been with the Duke company 37 
years himself. 


IN A MUNICIPAL ELECTION held re- 
cently in Dallas an amended franchise 
was voted for the Dallas Power & Light 
Co. which will bring refunds totaling 

725,000 to consumers for 1943 and 
lower rates in the future. Also ap- 
proved was permission to issue $15.,- 
000,000 worth of bonds to finance post- 
war improvements. 


Many SHREVEPORT, LA., HOMES were 
without electric lights on Christmas 
night as crews worked to repair damage 
to wires caused by ice on Christmas 
Eve. Between 3,500 and 5,000 trouble 
calls were received by the Southwestern 
Gas & Electric Co. Damage to the wires 
was estimated at $15,000. Large crews 
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days was the tightest of all common 
metals, became easier well before cop- 
per, OWU officials emphasized that for 
purposes of line extensions under orders 
supplementary to U-1, both metals are 
equally available today. This is borne 
out by the wording of supplementary 
orders U-1-C and U-1-F, which were 
most drastically amended December 10. 
Under each order extensions may be of 
any type or size conductor purchased 
from a commercial supplier whose con- 
ductivity is equal to or less-than No. 6 
AWG copper, or any type or size con- 
ductor available in excess inventory. 
OWU makes no recommendation as be- 
tween aluminum steel or copper conduc- 
tor. This applies not only to extensions 
under supplementary orders but to those 
requiring specific permission as well. 

Other notable relaxations of materials 
during 1943 include the amendment of 
Order M-i-I to allow the use of alu- 
minum for electrical busbars, bare con- 
ductor and current-carrying accessories. 
as well as switchgear and the amend- 
ment of Schedule 4 of Order L-154 per- 
mitting the manufacture of fuse links 
with any time-current characteristic pre- 
viously used by the manufacturer in- 
stead of only one time-current charac- 
teristic. 

One growing material shortage, that 
of malleable iron castings, has led OWU 
to look more leniently upon applica- 
tions for authorization to use bronze 
castings, which once were among the 
tightest materials. 


WORLD @ January 8. 1944 








or- 
rit, 


an 


ed 


Expect Decision Soon 


on Coal Order No. 10 


Solid Fuels Administration's Order No. 10 establishing coal quotas 
for various classes of users expected this week — No advance 
indication by Ickes toward easing of order 


The future of the Solid Fuels Admin- 
istration’s Order No. 10—establishing 
the quotas of coal available for various 
classes of users (ELecrricAL WoRLD, 
November 20, 1943, page 3)—was to be 
decided this week at a meeting of SFA 
regional directors in Washington. In 
issuing the order SFA promised a re- 
view at the end of the first month’s oper- 
ation under it to determine whether 
allowable days’ supply for utilities could 
be raised. 


No Advance Comment 


While there was no advance comment 
from SFA on the possibilities of an in- 
crease in the amount of coal utilities 
may have on hand before their pur- 
chases are restricted to a percentage of 
their monthly burn, there has been noth- 
ing in any statement by Solid Fuels Ad- 
ministrator Harold Ickes during Decem- 
ber which would indicate any SFA 
thinking toward an easing of the stand- 
ards governing utility coal purchases. 
Ickes’ public pronouncements since tak- 
ing over the coal situation have been 
only one long prediction of incipient 
disaster. While more bituminous coal is 
coming out of the ground under the 
strike settlement negotiated by Ickes, 
inthracite production has been dropping 
steadily, and increasing amounts of bi- 
tuminous have had to be diverted east to 
fill in for missing anthracite. Ickes re- 
ently halted until spring all shipments 
of anthracite west pf Pennsylvania. 

Despite a few indications that SFA 
night, on general principles, attempt to 
lower even further the allowable num- 
ber of days’ supply for electric utilities, 
it was expected that the Office of War 
Utilities officials would protest any such 
move vigorously. OWU’s Fuel and Allo- 
cations branch completed a limited spot- 
check among utilities recently which 
showed that although utilities hold a 
preferred position in coal allocation, 
many companies have not been able to 
uy all the coal to which they are en- 
litled simply because there was no coal 
to be had. Fewer SFA directives, re- 
quisitioning for another user coal origi- 
nally scheduled for utilities, have been 
served on electric companies since Or- 
der No. 10 went into effect, but in re- 
turn, fewer directives furnishing emer- 
gency coal to utilities have been issued. 
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Meanwhile, utilities which have been 
unable to buy all the coal to which Or- 
der No. 10 entitles them have had to 
draw even more heavily on their stock- 
piles than had been anticipated, bring- 
ing them nearer the time when their 
supplies get down to or below the allow- 
able levels, and thus nearer the time 
they will be purchasing their full 
monthly burn or more coal monthly. 
One WPB official described the direc- 
tive system, which he said SFA had 
“honestly tried to minimize,” as “rob- 
bing Peter to pay Paul—they hope.” He 
pictured the coal situation as so tight 
that when a load of coal was requisi- 
tioned away from one buyer to fill the 
emergency needs of another user, a sort 
of endless chain of replacement direc- 
tives was started until SFA encountered 
one user who could stand to lose a load 
without replacement. These users are 
scarce these days, the official added. 
WPB statistics show that electric utili- 
ties received more coal than they burned 
during only four of the months between 


January and November, 1943, inclusive. 
In all but March, April, May and Au- 
gust utilities burned more than they re- 
ceived, pulling industry stockpiles down 
from 20,000,000 tons to about 17,000,000 
tons December 1. November coal ship- 
ments to utilities totaled only about 75 
percent of that month’s burn, a bigger 
one-month loss than the total of the four 
months’ surplus. Most of the 4,000,000- 
ton drawdown in utility stockpiles dur- 
ing the first eleven months of 1943, the 
figures show, took place in October and 
November, with a deficit of 1.9 million 
tons in November. 

While there was little definite on the 
question of continued fuel oil consump- 
tion by electric utilities in the 17 Atlan- 
tic Coast states, there are indications 
that some curtailment of this program 
may be necessary within several weeks, 
in which case an added burden would be 
thrown on utility coal supplies. 


C.E.D. Enlists Experts 
for Post-war Planning 


Outstanding experts in manufactur- 
ing, marketing, sales, finance, manage- 
ment and engineering have organized 
to make available to American business 
during 1944 the latest practical know]- 
edge needed to help them effect an ex- 
pansion of post-war production and 
employment to unprecedented peace- 








THANKS A MILLION—Mrs. John Kenworthy of Taunton, Mass., receives congratulations 
from the members of the municipal electric light department on bringing the annual 
receipts to $1,000,000 for the first time in Taunton history by payment of her regular 


service bill. 
about 19,000,000 kw.-hr. a decade ago. 


Plant output this year will be about 57,000,000 kw.-hr. compared with 
There are now 12,000 customers, the city 


population being 38,000. L. to r.. Chairman W. K. Hodgman, Jr.: manager. Chester F. 
Buckley: Mrs. Kenworthy and Commissioners Walter H. Barker and Manuel B. Silva 
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time levels, it was announced last week 
by Marion B. Folson, chairman of the 
Field Development Division of the 
C.E.D. 

Eleven action and advisory commit- 
tees, Mr. Folson said, will make this 
knowledge freely available to all Amer- 
ican businessmen in publications and 
by direct consultation through the 1,100 
community committees of C.E.D. now 
at work in the 48 states. 

“The most pressing job of the CED 
in 1943,” said C. Scott Fletcher, di- 
rector of the Field Development Divi- 
sion, “was to organize businessmen at 
the community level to study conditions 
in their own localities and in their own 
businesses and to take responsibility 
for devising bold plans for reducing 
post-war unemployment to the bedrock 
minimum. On New Year’s Day, 1943, 
we had exactly three pins in our organ- 
izational map. Today we have more 
than 1.300, representing regional, state, 
district and community committees, and 
more are being inserted every week.” 

“Our Division advises us 
that 55,000,000 post-war civilian jobs in 


Research 


business. agriculture and government. 
producing $142 billion of goods and 
services, is a reasonable and achievable 
goal. Compare that with 46,000,600 
and $97 billion in 1940—our banner 
peacetime year hitherto—and one can 
appreciate the size of the job which 
confronts America in the post-war 
period.” Mr. Fletcher continued. 


Short Circuit Causes 
Power Interruption 


\ short 
ll-kv. bus recently at hydro-generating 


circuit occurring on the 
station No. 5 of the Rochester Gas & 
Electric Corp.. Rochester, N. Y.._ re- 
sulted in a four-hour interruption of 
to the northern 
city and its suburbs. 


section of the 
Some industrial 
were also affected. 

p.m. the 


-ery ice 


customers 

About 8 
moving a generator from service. when 
the oil unit failed to 
laich open and continued to close and 
open several times. 


operator was re- 


switch of the 
This faulty opera- 


until the 
broken down, causing a short circuit. 


tion continued switch 


Was 
Several adjacent switches were affected 


and it became necessary to clear the 


The faulty 
switch was found 


entire bus. 
the oil 


caused by the fracture of a small pin 


operation of 
to have been 


in the operating mechanism. 
Damaged sections were isolated and 
full 


a.m. 


service restored shortly after | 
The damage was estimated to be 
approximately $35,000. There were no 


personal casualties. 
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Electric Industry Gets 
Manpower Suggestions 


OWJU Director J]. A. Krug forwards recommendations to the industry 


in administrative letter this week — Extension of working week, 


training programs and replacement schedules suggested 


Extension of the working week. em- 
ployment of additional women, opera- 
tion of training programs and the use 
of replacement have 
recommended to the electric utility in- 
dustry as the best means of keeping 
sufficient trained employees and of indi- 
cating to federal manpower agencies 


schedules been 


that it is interested in co-operating with 
wartime labor programs. 


Recommendations Sent 


The recommendations were — for- 
warded to the industry this week in an 
administrative letter from Director J. A. 
Krug of the Office of War Utilities and 
were based on conversations with utility 
representatives and findings of a utility 
manpower poll conducted by the Edison 
Electric Institute. 

E. E. [. findings and system repre-en- 
tatives agreed that the manpower situa- 
tion is not yet generally critical, but 
agreed also that the trend is toward 
more difficuities in keeping sufficient 
and competent labor. About 15 percent 
of utilities reporting to E.E.1. (in terms 
situation 


of employees) consider the 


critical now, but 35 percent. on the 
same basis, expect critical conditions in 
March and another 45 percent expect 
them by September. Reported existing 
critical conditions are not now centered 
in any of the 


more prevalent 


1 
area country, but seem 


among smal] systems 
than in large companies. 
Of the 


7 2 t 
woien 


35 percent of all employees 
lost 
cember 1, 1941. about 20 percent have 


the industry has since De- 


heen lost to other industries. while 15 


percent went to the armed services. 
\bout 25 percent of the existing labor 
force is draftable. 

Representatives of. utilities which use 
replacement sc! 
cults obtainable 
is eS 
half the reporting companies use them. 
Krug pointed out that draft boards are 
less likely to take men before their re- 


edules approved the re- 
therefrom. but the 
survey showed that only about 


placements are ready when replace- 


and 
constitute 


ment schedules are in use. 


sug: 
gested that their use would 
evidence that the company in question 
was interested in solving the manpower 
problem properly. 

While about two-thirds of reporting 
companies formal training 


have pro- 
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grams in operation, Krug warned that 
“it appears that training must be in. 
tensified if utilities are to maintain suf. 
ficient operating forces.” Training is 
particularly necessary because of the 
long required for many 
utility jobs, and constitutes evidence of 
orderly handling of the manpower 
problem which is apt to win considera- 
tion from draft boards and federal re. 
cruitment agencies. 

While there are many other, better. 
paying job open to women and _ the 
lengthy training period offers no at. 
traction, utilities should  investigat 
every possibility of employing 
more women, and in jobs outside thy 
clerical and building service occupa 


experience 


evel 


tions in which they have customarily 
In almost every 
reporting 


been used. instance 
Krug said, utilities 
found women satisfactory. 


have 


On 40-Hour Week 


Half the reporting utilities still work 
employees only 40 hours weekly and 
only 20 percent have 48-hour weeks. 
the E. E. L. report showed. Krug sug 
gested longer hours. with the comment 
that “in general, utilities on a 48-hou 
basis can expect to receive greater con- 
sideration from government agencies in 
solving their manpower problems.” 

“The office of War Utilities is pre- 
pared to assist in every way possible 
situation.” Krug 
learly in- 
of the most 
immediate problems lies in your own 


in the manpower 
wrote, “but our investigation ¢ 
dicates that the solution 
efforts and in co-operation with map 
power officials in each locality. Each 


} 


electric every €!- 


fort to meet its problems at this level.” 


system should make 


Standards Data Issued 


The American Standards 
of New York City announced this week 


\ssociation 


the publication of its new lists of stand- 
ards. The booklet includes more than 
600 standards, of which 64 have beet 
approved or revised since the last list 
was printed in April, 1943. The stand 
ards cover specifications for materials 
methods of tests, defini: 
tions of technical terms, procedures and 
other related subjects. 


dimensions, 
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[TVA System Second — 


Among Power Producers 


reanessee Valley Authority moves from fifth to second place among 
power-producing sysiems at end of fiscal year — 9,056,000,000 


kw.-hr. of electricity generated 


The Tennessee Valley Authority 
noved from fifth to second place among 
»ower-producing systems in the United 
tates during the fiscal year ended last 
ine 30 by generating 9,056,000.000 
w.hr. of electricity, 75 percent of 
vhich went to war uses. 


Record Net Income 


Net income from power operations 
rose to a new high of $13.148.853 under 
impact of heavily increased demand 
ind a favorable water year, the author- 
noted in its annual report, all of 
shich was paid into the U. S. Treasury 
| amortization of its power indebted- 
Ss, Gross power revenues were 
31.674.210, an increase of more than 
6.250.000 over the preceding fiscal 
r. Municipalities and co-operatives 


stributing TVA power showed a gross 
eturn of $34.670.000 and net incomes 
taling $5.807,000. 

\verage consumption per residential 
istomer served at TVA rates rose to 
).598 kw.-hr. yearly. while the average 
+t per kilowatt-hour declined to 1.96 

its. 

In addition. to a broad contsruction 
yrogram which saw two dam- completed 
ing the fiscal year and two more 
wed in operation shortly thereafter, 


TVA put new generating capacity into 
operation sufficiently fast to keep ahead 
of expanded power needs, supplied sub- 
stantial stand-by power for neighboring 
utility systems and designed two hydro- 
electric systems for the Russian govern- 
ment under lend-lease auspices. As a 
result of the design of these two Russian 
plants, TVA was asked to report on 16 
additional Russian projects, eleven of 
which it is now designing. A commis- 
sion of Russian engineers visited the 
authority to work with it in the pro- 
gram. 


New Units Installed 


Additional generating units were in- 
stalled at Wilson, Pickwick and Watts 
Bar dams and at the Watts Bar steam 
plant, Three 25.000-kw. machines went 
in at Wilson, one 36.000-kw. machine at 
Pickwick and one 30.000-kw. unit was 
installed at Watts Bar Dam. The Watts 
Bar steam plant was raised to an in- 
stalled capacity of 180,000 kw. by instal- 
lation of a 60,000-kw. steam turbine. 

Dams completed were Douglas, on 
the French Broad River. which estab- 
lished a construction record of a little 
less than thirteen months, and Ocoee 
No. 3 on ‘the Hiwassee River. Fort 
Louden Dam, on the Upper Tennessee 
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FOR SAFE OPERATION—Four years of electrical operaiion and maintenance (467.400 
man-hours) without a lost-time accident among 56 men working in the 21 steam plants 
and substations of the Brockton (Mass.) Edison Co. were recently marked by the 
presentation of a certificate of honor from the Liberty Mutual Insurance Co., Boston. 
joseph P. Walsh, substation superiniendent (left center) received the award on behalf 
o the utility from A. L. Dowden, public utilities safety engineer, insurance company 
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River, and Apalachia, also on the 
Hiwassee, were completed shortly after 
the close of the fiscal year. 

Three upstream storage reservoirs, 
TVA pointed out, accounted for a con- 
siderable part of the increase of 160,000 
kw. of firm capacity added to the sys- 
tem’s potentialities during the year. A 
power house separated from Apalachia 
Dam by an 8-mile diversion tunnel, 
went into operation last September with 
the first of two 37,500-kw. generators. 

Outside the electric power field, 
TVA’s annual report showed production 
of huge amounts of fertilizers and 
chemicals for munitions production, 
educational programs ranging from 
malaria control taught army officers to 
improved agricultural methods taught 
farmers, various engineering services, 
including the mapping of thousands of 
square miles, development of new hous- 
ing practices and of new methods of 
producing aluminum and magnesium. 


Savings Expected in 
Utility Fuel Supplies 


Substantial savings in electric utility 
fuel supplies along the East Coast are 
expected under the cutback of pig alu- 
minum production scheduled for this 
week by WPB. 

With partial shutdowns already or- 
dered at plants in New York City and 
Burlington, N. J.. WPB’s aluminum di- 
vision was expected this week to order 
complete cessation of production at 
Massena, N. Y., within 30 days. As 
many as 15 aluminum potlines stood to 
be shut down under the cutback. 

Fuel savings were estimated to run as 
high as 3.240.000 tons of coal or its 
equivalent yearly. It was estimated that 
one aluminum potline would use about 
18,000 tons of coal per month. If 15 
potlines are shut down, possible savings 
would approximate 270.000 tons of coal 
or its equivalent monthly. The potential 
yearly savings of almost 3,250,000 tons 
would not be far short of the amount of 
coal savings seen possible under the 
mandatory lighting curtailment program 
junked last summer by WPB. 

It was believed that the decision to 
shut down plants along the East Coast 
was occasioned by Petroleum and Solid 
Fuels Administrator Harold L. Ickes’ 
claims of possible fuel savings. Office 
of War Utilities representatives advised 
the aluminum division that as far as 
electric generating capacity is con- 
cerned, any section of the country in 
which aluminum plants are located is on 
condition to supply the necessary power. 
They pointed out, however, that there is 
surplus hydro capacity in at least oné 
aluminum manufacturing area. 
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NRECA Postpones 
Annual Convention 


The National Rural Electric Co-oper- 
ative Association has postponed its sec- 
ond annual convention, which had been 
tentatively scheduled for the third week 
of this month at St. Louis. The meeting 
is now tentatively scheduled for March. 

Travel difficulties and inability to ob- 
tain quarters during the two-day session 
were stated as the cause of its postpone- 
ment. 

Meanwhile, Avery C. Moore, NRECA 
secretary-treasurer and insurance man- 
ager, is expected to operate the organi- 
zation from its Washington office in the 
absence of Executive Manager Clyde T. 
Ellis, who entered the Navy last week. 
It was believed that no acting executive 


manager would be appointed to replace 
Ellis. 


Heating by Power 
Held Impractical 


Under climatic conditions existing in 
Montreal, and the Province of Quebec 
in general, the heating of private dwell- 
ings by electricity is neither economical 
nor practical under present known and 
proved methods. This was the conclu- 
sion that Huet Massue, M.E.I.C., sta- 
tistical engineer of the Shawinigan 
Water & Power Co., reached in an ad- 
dress to the Electrical Club of Montreal 
on the comparative cost of heating 
dwellings by coal, oil, gas and elec- 
tricity. 

Mr. Massue said that electricity 
would be ideal for heating, but the fac- 
tors against it were the magnitude of 
the power requirements, the investment 
needed to bring the power require- 
ments, the investment needed to bring 
the power to the consumer’s premises, 
the limited time during which the full 
capacity of the installation would be 
used, and the high cost of heating which 
would result. 

Electric heating of private dwellings 
would increase the power requirements 
of retail customers about tenfold. In the 
Province of Quebec present installa- 
tions provided 4,839,543 hp., whereas 
that needed for heating would be 
8,000,000 hp. If only the dwellings in 
urban centers throughout Canada were 
heated, there would have to be pro- 
duced 28,200,000 hp. 

There were only three provinces in 
which water-power resources would be 
sufficient to meet heating requirements 
of private dwellings, Quebec, British 
Columbia and Manitoba. 

To produce heat for private dwell- 
ings in Montreal would require seven 
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Beauharnois plants utilizing the 82-foot 
head available between Lake Francis 
and Lake St. Louis, and containing 
thirteen units of 53,000 hp. each. As 
time went on and more and more elec- 
tricity would be used for . heating, it 
would only be auxiliary to coal, oil and 
gas. 


Missouri Utilities 
Seek To Intervene 


Last week three utility companies 
sought to join in a Supreme Court fight 
in Missouri aganst entrance of the Sho- 
Me Power Co-operative, Columbia, Mo., 
into the public utility field. Permission 
to intervene was requested by the three 
utilities in a suit challenging the co- 
operative’s authority to purchase the 
Missouri Electric Power Company of 
Springfield, Mo. The purchase would be 
financed by REA. 

The companies seeking permission to 
intervene are the Missouri Utilities Co. 
of Cape Girardeau, the Arkansas-Mis- 
souri Power Corporation of Blytheville, 
Ark., and the Empire District Electric 
Co., of Joplin, Mo. They charged that 
Sho-Me is “not a bona-fide co-operative 
association or corporation, but is a de- 
vice organized under the direction of the 
REA for the purpose of extending con- 
trol and dominance by said REA over 
a substantial part of the utility plants 
and systems now operating in the state 
of Missouri.” 





MEETINGS 


Previously Listed 


Missouri Valley Electric Association—Annua! 
power sales conference. Continental Hotel, 
Kansas City, Mo., January 19-20. I. D. Pette 
— director, 1527 Sharp Bldg., Lincoln 8 

e 


American Society of Civil Engineers — Annual! 
meeting, Engineering Societies Building, New 
York, N. Y., January 19-21. George T. eabury 
secretary, 3 West 39th St., New York, N. Y. 


Canadian Electrical Association — Annual winter 
conference of committees, Mount Royal Hotel, 
Montreal, Que., January 20-21. B C. Fairchild, 
managing director, 804 Tramways Bldg., Mont- 
real, Que. 


National Association of Purchasing Agents—Pub- 
lic Utility Buyers Group mid-winter conference, 
Edgewater Beach Hotel, Chicago, lil., January 
24-25. M. B. Covell, Chairman, Union Electric 
Company of Missouri, St. Louis, Mo. 


American Institute of Electrical Engineers — Na- 
tional technical mony neers Societies 
Building, New York, N January 24-28 H. 
Henline, agcretery, 33 West 39th Street, New 
York, 


Sales Executives Conference — Netherland Plaza 
Hotel, Cincinnati, Ohio, February 3-4. H. E. 
Dexter, secretar ‘treasurer, 50 Market Street 
Poughkeepsie, 


American Society for Testing Materials—Spring 
meeting and committee week, Netherland Plaza 
Hotel, Cincinnati, Ohio. February 28-March 3 
Robert J. Painter, Assistant Secretary, 260 S 
Broad St. Philadelphia, Pa. 
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George L. Carlisle 
Named New Chie! 


George L. Carlisle is new chief of th, 
switchgear-transformer section of the 
equipment production branch of the 0j 
fice of War Utilities’ power divisio, 
Formerly chief of the switchgear se. 
tion, Carlisle replaces M. F. Mitschirici 
as head of the transformer section. Thy 
two sections were consolidated. F. (¢, 
Harriman, assistant chief to~ Carlisi 
will be assistant chief of the new diy. 
sion. 

Mitschrich will return to his pre-wa 
position as vice-president of the M) 
loney Electric Co. of St. Louis. 

Constantine Bary, former chief of th: 
power forecast and special studies uni, 
has resigned and will serve hencefort) 
as a consultant. William H. Phillips r. 
places Bary as chief of the unit. 


Electrical Union 
Seeks Wage Increas 


United Electrical, Radio and M: 
chine Workers’ Union, a CIO affiliate 
is seeking a 17-cent-an-hour wage in- 
crease for 100,000 members it claim: 
are employed in 45 General Electri: 
Co. plants, a spokesman for the unio 
said last week. 

Edward G. Wallingford, president «' 
the union’s Local 301, said that tl 
UERMW also asks a monthly adjns 
able bonus based on the cost of living 
Its requests, he added, were made i 
annual wage negotiations which cover 
a period of several weeks. Company 
spokesmen declined comment. 


Annual Report Forms 
Omit 1943 Schedule: 


FPC announced last week its tran 
mittal of a letter to the executives of the 
nation’s major electric utilities advisin: 
that 36 schedules need not be prepare 
for the annual report form (FPC Form 
No. 1) to be submitted by such utilities 
covering the year 1943. The commis 
sion also modified its 1943 reporting 
requirements with respect to two other 
schedules in the report. 


OPA Grants Coal Increase 


A 5-cent increase per net ton in thei 
ceiling prices was granted most Indiané 
producers of bituminous coal last week 
as OPA recognition of recent added 
labor costs. Only those producers oper 
ating mines in which all loading is }y 
hand were excluded from the boost. 
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Output in Slight 
New Year Rise 


he output curve started again on the 
i for the week which ended New 
eur’s Day, January 1, 1944, according 
» estimated figures released by the Edi- 
on Electric Institute. The amount of 
Jectrical energy distributed by the 
ight and power industry during the 
veek came to an estimated total of 
4.300,000,000 kw.-hr., as compared to 
he actual figure of 4,295,010,000 kw.- 
ir. for the week previous, which ended 
yn Christmas Day. Figures for the 
veek, however, represented an increase 
{ an estimated 13.8 percent over the 
3.779,993,000 kw.-hr. distributed during 
he corresponding week a year ago. 
igures for the corresponding week two 
ears ago were even lower, the total 
ing only 3,288,685,000 kw.-hr. for 
hat period. 

{vain no official figures were avail- 
pble from the country’s seven major 
wographic regions, but it is presumed 
hat all remained steady, with possibly 
» slight rise for the week accounting 
or the general rise in output through- 
uit the United States. It will again be 
yecessary to omit individual perform- 
bnces by geographic regions for the 
eek in view of the absence of indivi- 
lual figures. It is still believed, how- 
ver, that the high point reached during 
he week ended December 18, 1943, 
ll remain the high point for the year 











ist passed, 
Weekly Output, Millions Kw.-Hr. 
1944 1943 1942 
| 4,300*° Jan. 2 3,780 Jan. 3 3,287 
943 1942 1941 
25 4,295 Dec. 26 3,656 Dec. 27 3,234 
18 4,612 Dec. 19 3,975 Dec. 20 3,495 
Il 4,566 Dec. "12 3,937 Dec. 13 3,475 
ec. 4 4560 Dec. 5 3,883 Dec. 6 3,414 
ov. 27 4,403 Nov. 28 3,766 Nov. 29 3,339 
ov. 20 4513 Nov. 21 3,795 Nov. 22 3,247 
13 4,482 Nov. 14 3,776 Nov. 15 3,348 
v. 6 4,414 Nov. 7 3,762 Nov. 8 3,368 
t. 30 4,452 Oct. 3) 3,775 Nov. | 3,380 
23 4,415 Oct. 24 3,752 Oct. 25 3,341 
Percent Change from Previous Year 
Week Ending 
Jan. | Dec. 25 Dec. 18 
” England +-10.2 + 7.0 
d-Atlantic +-18.5 +16.3 
entral Industrial +10.1 +10.7 
est Central + 9.4 + 6.0 
outhern States +-20.7 +-19.4 
cocky Mountain +15.6 +-15.0 
adfic Coast +345 +31.0 
Total United States +-13.8* +17.5 +16.0 


bubject to revision. 


Billions of Kw.-Hr. 


* 358 
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nergy Production Rises 
18.5% in November 


Electric energy produced for public 
«in November totaled 19,223,109,000 
w-hr., an increase of 18.5 percent over 
toduction in November, 1942, the Fed- 
ral Power Commission reports. 

\verage daily production of electric 


energy for public use in November was 
684,096,000 kw.-hr., a new high level 
and an increase of 1.3 percent over 
average daily production during the 
previous month. 

Production by water power in Novem- 
ber amounted to 6,023,392,000 kw.-hr., 
or 31.3 percent of the total output for 
public use. 


LECTRICAL WORLD @ January 8&8. 1944 


Utility Coal Consumption 


Electric utility power plants con- 
sumed 7,128,361 tons of coal in Novem- 
ber, the Federal Power Commission re- 
ports. The report indicates coal stocks 
of electric utility power plants as of 
December 1, 1943, were 9.8 percent less 
than stocks of the same date last year. 
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SEC DECISIONS-HEARINGS 





The Securities and Exchange Com- 
mission, in a series of orders issued last 
week affecting electric utility compan- 
ies: 


APPROVED THE PROPOSED SALE by Middle 
West Corp. to Ralph J. Green of 13,8874 
snares of common stock of its subsidiary, 
Missouri Gas & Electric Service Co., for 
$552,400 in cash and the distribution of the 
proceeds among Middle West stockholders 
at any time within a period of two years. 
Divestment of its common stock interest in 
Missouri Gas by Middle West was ordered 
by the commission, at the request of the 
holding company. 


APPROVED THE RECAPITALIZATION PLAN of 
the Florida Light & Power Co., involving 
sale at competitive bidding of $45,000,000 
of first mortgage bonds and $10,000,000 of 
sinking fund debentures and sale to banks 
of $5,000,000 of special notes. The $60,- 
000,000 deal, in wuich Florida Power has 
had the concurreace and collaboration of 
its parent, American Power & Light Co., 
and its grandparent, Electric Bond & 
Share Co., calls for contributions by both 
of the overlying companies. 


APPROVED THE PROPOSAL of Walnut Elec- 
tric & Gas Corp., a subsidiary of General 
Water, Gas & Electric Co., to sell all the 
outstanding securities of its subsidiary, 
Oklahoma Electric & Water Co., which it 
owns to Southwestern Public Service Co.; 
the payment of a liquidating dividend by 
Walnut to General, and the dissolution of 
Walnut. The securities consist of a $500,- 
000 6 percent demand note and 17,500 
shares of $10-par value common stock. ‘ihe 
proceeds would be devoted to payment of a 
$37,984 promissory note held by the In- 
ternational Utilities Corp., Walnut Electric's 
indirect parent, plus $8,024 accrued inter- 
est. 


APPROVED A PLAN for the distribution of 
1,120,600 common stock shares of the Dela- 
ware Power & Light Co. among holders of 
the 23,252,005 outstanding capital shares 
of United Gas Improvement Co., Philadel- 
phia. Among the 65,000 stockholders who 
will receive one Delaware share for each 
twenty U.G.I. shares presently held in 
U.G.I.’s parent, United Corp., which will 
receive 303,311 shares, or 26.09 percent of 
Delaware’s stock. 


GRANTED TO THE General Gas & Electric 
Co. a reargument in the case of the Vir- 
ginia Public Service Co., whose plan of 
recapitalization has been approved. Gen- 
eral Gas & Electric had asked a rehearing 
and leave to adduce additional evidence on 
the SEC’s determination that Virginia was 
not indebted to it for $1,200,000 of Virginia 
bonds and that an escrow fund of §$1,- 
165,166 should be paid over to Virginia. 


ANNOUNCED THAT IT HAD FOUND “not un- 
reasonable” the $67,000 fees to be paid the 
First Boston Corporation of New York and 
the New York law firm of Beekman, Bogue, 
Stephens & Black, in connection with the 
issuance and sale of $42,000,000 aggregate 
principal amount of first mortgage bonds 
by Utah Power & Light Company. 


APPROVED, WITH RESERVATIONS, a Com- 
monwealth & Southern Corp. and Ohio Edi- 
son Co. plan for the proposed retirement of 
all outstanding preferred stock of the Ohio 
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utility. The 95,598 shares to be retire! in- 
clude all of the $6.60, $7 and $7.20 series, 
of which 84,464 are publicly held and 12,- 
134 are held by Commonwealth. The pub- 
licly held shares would be redeemed al 
$115 plus accrued dividends aad 
owned by the pareni company ai a)out 
$95 plus dividends, aggregating $9,715,360 
for the publicly held and $1,142,707 fo: 
tie Commonwealth shares, e.clusive of 
dividends. 


Liiase 


APPROVED, SUBJECT TO CERTAIN CONDI- 
TIONS, an amendment to an agreement en- 
tered into between Consolidated Electric & 
Gas Co. and certain of its subsidiaries 
which join with it in filing federal income 
and excess-protits tax returns. In effect, 
the amendment provides that if any sub- 
sidiary company which is a party to the 
agreement shall sell or exchange all or a 
substantial part of its assets, any resulting 
loss shall be excluded in computing the 
amount to be paid by each subsidiary to 
ihe parent company as its share of the con- 
solidated tax liability. 


Applications Filed 


A PROPOSAL TO ISSUE AND SELL $16,500. 
000 of first mortgage bonds and $4,000,000 
of 34 percent series debentures by Florida 
Power Corp. The debentures will be sold to 
John Hancock Life Insurance Co. The 
financing is part of a refunding program 
which will be put into effect upon consum- 
mation of the merger of Florida Public 
Service Co., Sanford Gas Co. and Santa Fe 
Land Co. into Florida Power. 


A JOINT DECLARATION of the Electri: 
Power & Light Co. and its subsidiary, Mis- 
issippi Power & Light Co., covering a pro- 
posal by Electric to make a capital contribu- 
tion to Mississippi of a share of common 
s‘ock, $6 preferred stock, $6 second- 
preferred stock and debt in the form of a 
demand loan, now owned by Electric. Upon 
receipt of the contribution, Missisippi will 
reduce its capital stock liability in the 
amount of $6,149,941 by retiring the 1.493 
shares of $6 preferred. 35.000 shares of $6 
second-preferred and 500,000 shares of com- 
mon stock surrendered by Electric for can- 
cellation. 


Request or THE Bangor (Me.) Gas Co. 
and its parent, American Gas & Power Co.. 





Utility Reports 





Net Income 

1943 1942 
$1,375,726 $1,174,287 
2,534,910 2,375,159 

904,458 820,475 
290,984 
1,971,113 
806 762 
1,494,842 
1,289,954 


*Birmingham Electric . 
*Carolina Power & Light.. 
*Central Arizona Lt. & Pwr. . 
*Central Vermont Pub. Serv. 400 084 
*Florida Power & Light 2,287,041 
*lowa Public Service 631,538 
*Kansas Gas & Electric 1,346,066 
*Louisiana Power & Light 
*Mississippi Power & Light 
*Montana Power and subs. 
*Nebraska Power 
*New Orleans Pub. Service 
*Pacific Power & Light 
*Pennsylvania Power & Light 
*Sioux City Gas & Electric 
*Texas Power & Light 
*Twin State Gas & Electric 
*Washington Water Power 

and sub ; 


213,578 
2,373,333 


*Twelve months ended November 30. 
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io reduce its outstanding capital tod 
trom $600,000 to $480,000 by decre. isin 
the par value of the 6,000 shares (al) 
owned by American) from $100 to $8), 


R&QuESTED THE COMMISSION to act as e& 
peditiously as possible on the request 
illinois Power Co. tor an exemption fro 
the competitive bidding requirement 4 
ule U-50 for the proposed private sale 
55,000,000 of the company’s first inor 
gage and collateral trust bonds. Proceed 
irom the sale of the bonds, and the sale y 
between $4,000,000 and $5,000,000 of -erig 
notes, together with other funds of the cop 
pany s treasury, will be applied to the p 
demption of iis presently outstanding fry 
and refunding bonds, series A and series ( 
aggregating approximately $69,900,000, y 
their redemption price, plus accrued ji, 
terest, 


Petition oF THE Central Ohio Light § 
Power Co. for approval of the Pro pose 
issue and sale of $4,300,000 face amount ¢ 
first mortgage bonds, series A, 344 percent 
to be dated February 1, 1944, and mature 
February 1, 1974. The bonds are 
olfered for public sale by competitive bid 
ding. Proceeds from the sale, together wit 
treasury cash, will be used to redeem aw 
retire all the company’s first mortgage bond 
presently outstanding, totaling $4,375.06 
and including the callable premium tota 
funds required will be $4,656,522. 


lo i 


Hearings Scheduled 


January 10: The matter of Associat 
Electric Co.’s proposal to sell to Willia 
E. Vogelback, a non-affiliate, for the b 
price of $750,000, all of Associated Ele 
tric Co.'s interest in its wholly-owned su 
sidiary, Union Gas & Electric Co. 

January 13: The matter of Associa! 
Electric Co.'s proposal to sell to Maly 
Hill, a non-affiliate, for the base price 
$720,009 all of Associated Eleciric’s inter 
in its subsidiary, Lake Shore Gas Co. 4 
sociated Electric also proposes to acg iin 
from Lake Shore Gas Co. all of the latter 
holdings of 550 shares of common stock 
Atlantic Utility Service Corp., for at 
cash consideration of one dollar. 


January 26: The matter of Associa 
Electric Co.'s proposal to se] to Josep! j 
Wilson, a non-affiliate, for the base price 
$1.285.000, in cash, subject to adjustmer 
all of Associated Electric’s interest in 
subsidiary, Ohio-Midland Light & P 
Co. Associated Electric Co. also prop 
to acquire from Ohio-Midland Lig! 
Power Co. all of the latter’s holdings of * 
shares of common stock of Atlantic Lt 
Service Corp., for a total cash considera! 
of one dollar. 


To Redeem Utility Bonds 


The New York Trust Company. 
trustee for Safe Harbor Water Po 
first sinking {u 
bonds. 444 


Corp.'s mortgage 


percent series, due 1’. 
has called for redemption on Februa 
3, 1944, $112,000 principal amount 
the bonds through operation of 

sinking fund. Payment will be mad 
103 and interest on and after Fe)ruve 
3 at the principal New York office 
the trustee. 


January 8&8, 19 
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SUBMARINE INSTALLATION 


NE Midwest utility, already serving a 
capacity load on its 34.5-kv network, 
had to increase that capacity in order to 
supply a new war plant. The best method was 
o put in a two-circuit, direct tie between two 
points in the system nearly four miles apart. 


The only route available for this tie lay 
through a congested duct system in a down- 
town area, and included two 500-foot river 
Tossings, with a water depth of 15 feet. 


Various types of cable were considered. 
some were unsuited because of small manholes, 
ongested conditions in the downtown area, 
pr the possibility of electrolysis. The require- 
ents indicated a need for the simplest type 
of cable affording the utmost reliability at low 
ost. 


Therefore, gas-filled cable, with its favorable 
hermal and dielectric characteristics, was 
elected. Also, sheath damage to this type of 
able can be detécted without circuit failure. 
he installation is now in successful operation. 


For information about G-E gas-filled cable, ask the 
earest G-E office for Bulletin GEA-3652, or write 
eneral Electric Company, Schenectady, New York. 
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500 ft. crossing 
15 ft. deep 






ie = | Total distance 3 
| nearly 4 miles gg 
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GAS-FILLED CABLE 
Offers 


1. SELF SUPERVISION—prompt automatic 
warning if a leak occurs 


2. ECONOMY—easy to install, no auxili- 
ary manhole equipment 


3. SMALL SPACE REQUIREMENTS—more 
power for a given duct size 








4. UNIFORMITY OF INSULATION—no 
need to worry about compound migration 





Invest in your future. BUY WAR BONDS 


501-19-1200 
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A NY B R 3 A 4 E 4 Interchangeable, drawout air circuit 


FITS IN breakers afford a high degree of 


Caiee u clectiotly, codeealast 
se ’ nically, 
ANY HOUSING and thermally jo-aedinehed Tar 
proper operation. 


The ideal condition 4 ey Drawout air circuit breakers help 
“4g your production because 
they are conservatively rated and 
easy to ate. You should have 
fewer and shorter power interrup- 
tions after you install drawout- 
breaker equipments. 


Your maintenance investment is lower when all your drawout break- 
ers are alike, as they are in these outdoor unit substations. Then you 
need very few spare breakers to serve many equipments. 


oy, 
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How you add working minutes 


By reducing time lost after power interruptions. To restore 
service, you simply turn the breaker handle. Or—if breakers 
are electrically operated—push a button. 


By reducing inspection time. You can inspect a drawout air 
circuit breaker in less than two minutes. In the inspection 
position, the breaker is easily accessible, disconnected from 
live parts. One man often can inspect all the breakers in a 
medium-size equipment during a lunch period. 


By reducing maintenance time. Long shutdowns for main- 
tenance are unnecessary, because drawout breakers are 
interchangeable. Any breaker can be replaced by any spare 
of the same type and rating. This permits immediate restora- 
tion of service, and maintenance of breakers at your con- 


cco ts ti te aaeiteaneg raat: atte iia tatiana se in amma 


venience. 


Drawout breaker equipments have proved so popular that 
we build them on a mass-production line. You get, with a 
saving in cost, the best breakers we know how to build. For Your workers quickly become familiar with both in- 
more information, write for Bulletin GEA-2596. General door equipment (shown here) and outdoor equip- 


P ment, because the breakers are the same in both. 
Electric Company, Schenectady, N. Y. This makes training of maintenance men easier. 
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Vibration Dampers 
Stop Tube Failures 


By E. J. DREWELOW 


Chief Engineer Riverton Station, Empire 
District Electric Company, Riverton, Kan. 


Short lengths of 1l-in. O.D. con- 
denser tube “corrugated” as shown 
in the accompanying illustrations 
when wedged between rows of con- 
denser tubes have proved to be a 
convenient and effective means of 
stopping destructive vibration of 
tubes in a condenser handling more 
than its rated steam flow. 

Tube vibration trouble arose at 
Riverton station following the re- 
building of a turbo-generator to in- 


DESIGN... 
CONSTRUCT 
OPERATE 
MAINTAIN 


crease its capacity from 20,000 to 
25,000 kw. Redesign increased the 
steam flow from the turbine to its 
associated 27,000-sq.ft. condenser 
from 240,000 to 375,000 Ib. per hour. 
This increased flow set up tube vibra- 
tion between support sheets in the 
condenser that resulted in the failure 
increase in the rate of condenser tube 
failures from a negligible number up 
of one or two tubes per week. Fail- 
ures occurred in the top several rows 
of tubes ranging anywhere from the 
first row to 18 in. down in the tube 
nest. 

Appearance of the straight cir- 
cumferential fracture left little doubt 
that vibration was the cause. 

The tubes used to lace the conden- 
ser were corrugated by pressing 1-in. 
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DRIFTPIN driven into holes in jig is used to crimp damper tubes 
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CORRUGATED “lacing tubes” wedged 
between rows of condenser tubes stop 
destructive vibration 


diameter arbors into both sides of 
30-in. scrap lengths of condenser 
tube. Corrugations on the two sides 
of the tube are staggered to corre- 
spond to the tube spacing and are 
14 in. apart. A jig (shown) was 
made up in the shop for crimping 
the damper tubes. 

Tubes crimped in this manner were 
inserted between rows of tubes by 
the simple expedient of inserting 2 
“broomstick” between the condenser 
tubes and wedging them apart far 
enough to allow the corrugated tubes 
to be inserted. These “lacing tubes” 
or “vibration dampers” were placed 
between tube rows about midway be- 
tween condenser tube support sheets. 
When first inserted the lacing tubes 
were staggered; then when all damp 
ers were in place those between ad: 
jacent rows of tubes were wedged up 
as nearly in line as possible in order 
to hold the condenser tubes firm. 

In the period of several years since 
these dampers were instailed conden- 
ser tube failure has been reduced to 
practically zero; a total of eight tubes 
having failed in the ensuing period. 
1944 
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Modern Lighting With 
Low-Cost Standards 


Two low-cost designs of semi-orna- 
mental street lighting standards have 
been developed by the Oklahoma Gas 
& Electric Company to provide the 
benefits of modern street and high- 
way lighting in municipalities that 
cannot justify more expensive instal- 
lations. Both designs shown are for 
systems with overhead street light- 
ing circuits; however, they are easily 
converted to underground circuit 
arrangement if desired. 

In both designs 30-ft., class 6, 
shaved, creosoted, Southern yellow 


pine poles are specified for the stand- 
ards. One design, developed before 
Pearl Harbor, specifies a metal up- 
sweep bracket. The second, a wartime 
design, makes use of a 7-ft. wood 
crossarm and crossarm brace to sup- 
port the spherical reflector-refractor 
type pendant luminaire. In this latter 
standard a minimum amount of metal 
has been used. About the only metal 
parts required are the pole line hard- 
ware, the housing for luminaire and 
the incidental steel conductors re- 
quired for its connection to the light- 
ing circuit. 

Use of the metal upsweet bracket 
in the pre-war design gives a some- 
what higher mounting height for the 
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luminaire (23 ft., 2 in.) than does 
the crossarm bracket (21 ft., 6 in.). 
However, the difference is small 
enough to be negligible. 

These standards have been used in 
several communities on the Oklahoma 
Gas & Electric Company system. The 
wartime design is also applicable in 
temporary housing and industrial de- 
velopments. 


Wartime 
Thermometer Wells 

















When they couldn’t obtain delivery 
on the usual type of brass thermom- 
eter wells for a cooling water line, 
because of material shortages, operat- 
ing engineers at the Ohio River 
station of Southern Indiana Gas & 
Electric Company, Evansville, impro- 
vised several “wartime” wells like the 
above, using a reducing plug, short 
piece of 14-in. pipe and a pipe cap. 
They will “do” for the duration. 


Stop Pole Fires 
by Killing Grass 


Constant source of annoyance to 
operating departments during dry fall 
seasons is the ‘loss of poles due to 
grass fires. In the present war period 
these losses are more than essentially 
serious because manpower is not al- 
ways available for immediate pole re- 
placements. 

A program for killing grass in the 
spring around important poles may 
prevent fires in the fall. The work may 
be done by unskilled help and will 
conserve the time of the linemen and 
other skilled help required for pole 
replacement. 

Iowa State College extension serv- 
ice suggests three methods of killing 
grass. The first is to apply coarse salt, 
about 3 Ib. per pole. in a ring about 
1\ft. from the pole. The second sug- 
géstion is to use powdered crude 
borax and use about 3 to 4 lb. around 
each pole the same way as above. 
The third method is to use the regular 
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LET’S ALL BACK THE ATTACK=BUY ANOTHER 
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4 CONSTANT aim of General Electric Lamp 

“\ Research has always been to supply the 
best lamp for every lighting need. There is such 
a need, we feel, for certain sizes of circular flu- 
orescent lamps for decorative types of fixtures 
and portables, often for use in various combina- 
tions with incandescent lamps. 


Considerable research had already been done 
on circular fluorescent lamps prior to Pearl 
Harbor. However, the project had to be set aside 
when the facilities of our laboratories were 
directed entirely to the war effort. 


G-E Lamp Research has been... and stillis... 
at war, but looking toward the future we expect 
to add the following circular fluorescent lamps 
to our line when conditions permit: 














APPROXIMATE MAXIMUM APPROXIMATE 
OUTSIDE DIAMETER BULB DIAMETER WATTS 
814 in. T-10 20 
“Wy in. T-10 30 
16 in. T-10 or T-12 40 





Hear the General Electric radio programs: “The G-E 
All-Girl Orchestra,” Sunday, 10 p.m. EWT, NBC; “The 
World Today,” news every weekday, 6:45 p.m. EWT, CBS 


THIS MONTH! 
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No production facilities for these lamps are now 
available and therefore no samples can be fur- 
nished. We will make a further announcement 
to the trade as to the availability of the lamps 
and details of ballasts, sockets, etc. in advance 
of the time they go into production. 


Starting with Edison’s first successful lamp, 
General Electric scientists and engineers have 
been working to make lamps that give more 
and more light for less and less money. The 
G-E mark on a lamp is your assurance of the 
latest developments from G-E Lamp Research. 


E LAMPS Ld 
BRl reed f GE RESEARCH 
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weed-killing chemicals, either sodium 
chlorate or atlicide, the same way at 
the rate of 1 to 2 lb. per pole. 

Either borax or salt is usually pref- 
erable to the weed-killing chemical. 
Borax and salt will leave residual 
effects in the soil longer than either 
chlorate or atlicide. In other words, 
one treatment of salt should be effec- 
tive for two or three years, and in the 
case of borax, perhaps somewhat 
longer. The chemicals should be put 
on in the spring before vegetation 
makes the job more difficult. 

These methods of destroying grass 
around poles were reported in a 
paper by C. N. Marple, Iowa Public 
Service Company, presented at the 
Engineering Conference of the Mis- 
souri Valley Electric Association. 


Insulation Tester 
Has Safety Circuit 


By L. H. NEWELL 


Transformer Application Engineer, Westinghouse 
Electric & Manufacturing Company, Sharon, Pa. 


A 2-kva., 6,000/3,000-volt portable 
insulation test set has been developed 
wherein all live parts, except test 
prods, are fully inclosed. Ground 
shields protect the operator should 
test leads become damaged. The case 
and transformer core are grounded 
through a third conductor of the sup- 
ply cable. 

Capacity of the set is such that all 
electrical apparatus having less than 
0.15 mfd. capacity to ground can be 
tested at 6,000 volts or less and ap- 
paratus having less than 0.6 mfd. 
capacity to ground can be tested at 
3,000 volts or less. 

The portable set combines in a 
single unit: 

1. A 2-kva., 6,000/3,000/120-volt, 
single-phase, 50/60-cycle, dry-type, 
air-cooled transformer with a volt- 
meter coil which is so located with 
respect to the high-voltage winding 
that its ratio is practically constant 
at all voltages. Series or parallel con- 
nection is made by removing the 
plug-in, high-voltage test leads and 
changing links on the terminal board 
underneath the plug. 

2. A variable auto-transformer con- 
nected in the low-voltage circuit and 
operated by a hand wheel on the top 
of the set varies the testing voltage 
from zero to maximum (determined 
by the series or parallel connection 
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VOLTAGE having been adjusted on insu- 
lation tester, operator makes test while his 
thumb of right hand depresses contro] but- 
ton on test prod; unit has 15-ft. test leads 
and 20-ft. supply cable 


of the high-voltage winding). Close 
approximation of the test voltage is 
afforded by a calibrated dial (in kilo- 
volts) and pointer on the hand wheel. 
The complete voltage range is covered 
by a 320-deg. turn of the handwheel. 

3. A flush-mounted, double-scale 
voltmeter accurately indicates the 
voltage at the test terminals at all 
times. 

4. A manually operated type AB 
250-volt, 50-amp., two-pole breaker 
equipped with a 20-amp. thermal trip 
element serves as a line switch and 
also protects the set from excessive 
overload. 

5. Green and red indicating lights. 
contactors and push buttons. The 
push button in the test handle or on 
the set must be depressed during test 
to maintain voltage on the test ter- 
minals. 

To operate the set, the supply cable 
is plugged into a three-wire polarized 
receptacle with one ground terminal. 
When the line breaker is closed the 
set is energized, with the exception 
of the testing transformer, which is. 
separated from the rest of the circuit 
by contactors. 

A green light, which is connected in 
the circuit through a “break” inter- 
lock on a relay, indicates that the set 
is energized and ready for operation. 
When either control button is pressed, 
and held down, the contactors close, 
applying voltage to the testing trans- 
former. A “make” interlock on one 
of the contactors closes the red light 
circuit, indicating voltage on the test- 
ing terminals. The test voltage may 
be raised gradually from zero to the 
maximum value without opening the 
circuit by turning the voltage control 
handwheel. If the push buttons are 
released the two contactors open in 
sequence, with surge-preventive re- 
sistance in the last step. 
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When a failure or flashover of the 
test piece occurs, so as to raise the 
test current in excess of full load 
current, the overcurrent relay trips, 
opening the contactors. In order to 
close the contactors again the push 
button must be released to allow the 
relay to reset. This prevents “pump. 
ing” of overcurrent relay and con. 
tactors. 

When the push button is again 
depressed the contactors close and 
voltage is again applied to the testing 
terminals. 

Double control by the push buttons 
provides for flexibility—test voltage 
may be applied gradually by the 
operator stationed at the set or for 
rapid routine testing the voltage may 
be set at the desired value and applied 
to the test piece by the operator using 
the control in the test handle. 


Solving Side-Hill 
Foundation Problem 


Loose overburden, subject to move- 
ment, made it undesirable to use any- 
thing that would function as a re. 
taining wall in mounting six heavy oil 
circuit breakers on a side hill at Pit 
No. 5 power house of Pacific Gas & 
Electric Company. A concrete pier, 
or column, was placed under each 
concentrated load and a deck was 
supported on brackets extending out 
from the column heads on all four 


CONCRETE PIERS and platform provide 
side-hill oi] switch mounting 


sides. This provided the necessary 
support and at the same time offers 
little resistance to downhill movement 
of surface material. 
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ROCKBESTOS A.V.C. Wires and Cables 


the most direct @ proach 
g wire failures in 
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THE ROCKBESTOS CONSTRUCTION THAT 
PROVIDES LONG WIRE LIFE* 
1. The conductor is perfectly and permanently 
centered in helically applied insulation. 
2. Impregnated felted asbestos insulation with- 
stands conductor-heating currents and won't 
burn, even under overloads up to the melting 
point of copper. 
3. Lubricated varnished cambric for high 
dielectric strength and added moisture resist- 
ance, protected from heat, flame and oxidation 
between two felted asbestos walls. 
4. Outer felted asbestos wall impregnated with 
heat, flame and moisture resistant compounds 
serves as a heat-barrier against high ambient 
temperatures. 
5. A tough, rugged asbestos braid, resistant to 
heat, flame, moisture, oil, grease and corrosive 
fumes. eg 4 p 
*One of 122 different wires and cables developed 2 P ee 
for severe operating conditions by Rockbestos. ® 4 Rockbestos A.V.C. Power Cable above and 
WON’T bake brittle, bloom, burn or rot. ‘4 similarly insulated Motor Lead Cable 


RESIST: weve, ofl, arease Sunn (Underwriters’ and Nat. Elec. Code, Type 
tow ocd. — ; AVA) has a maximum operating tempera- 






































ture rating of 110°C. (230° F.) and this 
permanently insulated construction. See 
detail, upper left. 
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OILER ROOM WIRE TABLE 
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Sizes No. 18 to 4/0 Awe. ther wall of impregr 
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For 1 lighting and control circuits exposed 
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ideal. 


There are two ways to practically eliminate wire-failures in 

electrical circuits around furnaces, soaking pits, steam 

tunnels, lehrs, kilns and other high temperature locations. 

One is to move the circuits away from the “hot-spot” area, 

CABLE— but that might be impossible or too costly. Another, is to 

600 VOLT ALL-ASBESTOS Tr install wire with an insulation that is unaffected by heat and 

T Tye ne built to stand up under severe operating conditions. 

Siees No-18 AWG to 1,000,000 oo aoe Rockbestos A.V.C. wires, cables and cords are designed and 

heavy wall of ran black, white or colors. ia constructed to provide lasting trouble-free performance. 

Use this power and rheostat me control They stand up where other wires fail because the permanent 

rheostats, elevator _ ee exposed to impregnated asbestos insulation resists heat and moisture, 

panels, and ae hae. Also for general oil, grease, alkalies and corrosive fumes, and won’t bake 

— eng it dry, high ee iedes brittle, crack, flow, rot or swell. 

tions. For solid conductor spect'y Get the facts on Rockbestos A.V.C. See for yourself how 

Rheostat Wire, Table A. these permanently insulated wires and cables keep wire- 

failure down to the minimum in lighting, power and control 

circuits. When inquiring or ordering, please furnish CMP 

allotment number and certification. For complete informa- 
tion and samples, write nearest branch office or: 


Rockbestos Products Corporation, 926 Nicoll Street 
New Haven 4, Conn. 
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The Wire with Permanent Insulation 


2 NEW YORK, BUFFALO, CLEVELAND, CHICAGO, PITTSBURGH, ST. LOUIS, 
Paptna?Y* LOS ANGELES, SAN FRANCISCO, SEATTLE, PORTLAND, ORE. 
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HOW TO DETERMINE SIZE OF GUY WIRE" 


By use of the accompanying chart the size of guy strand can be found when the lead (L), height 
(H) and load (Ib.) are known. 

Instruction for Use of Chart—Lay a straight edge on the chart passing through the height (H) on 
scale 1 and the lead (L) on scale 2, marking its intersection with line AB. Then lay the straight edge 
on the chart passing through this intersection and the known load on scale 3. Read the size of guy 
strand from the line CD. 


Notes—1. If either height or lead exceeds 40 ft., divide both height and lead by 2 or 3, which- 
ever makes the quotients fall within the ranges of scales 1 and 2. 


2. When two guys are required, find size needed to support one-half horizontal load. 


Example—For a 20-ft. lead attached 15 ft. above ground a 4,000-lb. load requires use of a seven- 
strand, 34-in. guy wire. 
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horizontal guys or 
when intersection 
on line A-B falls 
below point A 
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Height (Ft) Lead Aft) 
Scale No. | Scale No.2 


* Adapted from a book of standards of the New England Power System. 
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VIBRATION on grinding machine is measured by vibration-velocity meter 


Meter Aids Detection 
of Vibration 


An electronic vibration-velocity 
meter was used recently to detect the 
cause of vibration in grinding ma- 
chines at the plant of John Bath & 
Company, Worcester, Mass., manu- 
facturer of high-precision taps. The 
vibration in one machine in_par- 
ticular was causing a large number 
of rejects. An investigation made 
with the aid of the instrument re- 
vealed that a set of gears in this ma- 
chine, apparently in good condition, 
caused the vibration. Replacing the 
gears eliminated the difficulty. 

The Bath concern also found the 
meter valuable for detecting low- 
vibration areas in its plant, thus fa- 
cilitating the placing of new equip- 
ment in areas where maximum oper- 
ating efficiency was assured. 

Consisting of a vibration pick-up 
unit and electronic amplifier unit, 
the meter, manufactured by General 
Electric Company, measures vibration 
velocity and, together with an inte- 
grating unit, vibration displacement. 
The amount of vibration can be 
analyzed graphically by the use of an 
oscilloscope fed by the amplifier. 


Use Old Insulators 
on Rural Lines 


Having on hand a large number of 
old side-groove porcelain insulators 
displaced from distribution construc- 
tion by the increasing employment of 
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brackets, the Virginia Electric & 
Power Company found a use for them 
in the building of rural lines. Pins 
were made of {-in. soft-bar stock. On 
one end of the pin a groove thread 
was cut and on the other a fetter 
thread with its sharp ridges sloping 
away from the end. 

A 3-in. hole is bored in the side of 
the pole at an angle of 45 deg. and the 
fetter thread end of the pin driven in. 
Tape is then wrapped around the 
groove thread and the _ insulator 
screwed on, making a solid support 
for rural primary and secondary con- 
ductors. 


Safety Barrier 


Four-section safety barriers, made 
of 48x36 in. panels of wall board in 
lx2-in. frames joined by strap 
hinges, are used at the transformer 
test and repair shop of Kansas Gas & 
Electric Company, Wichita, to close 
off areas where high-voltage tests are 
in progress on distribution trans- 
formers. Although only one barrier 
is shown in the illustration, two are 
normally used completely to inclose 
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the test area. When not in use the 
barriers fold compactly, leaving the 
floor area free for traffic. 


Capacitors Improve 
Welder Performance 


By B. L. McARDLE 
Electrical Engineer United Steel & 


Wire Company, Battle Creek, Mich.* 

When the United Steel & Wire 
Company turned to war production— 
landing mats for airplane fields—its 
requirement of electricity for resist. 
ance welding was greatly increased, 
It was calculated that hourly demand 
of the plant would be 505 kva., but 
that instantaneous demand might be 
much more, resulting from coinci- 
dences of welding operations. Tests 
of the welding machines provided for 
mat production showed values of the 
order of 460 kva. and 47 percent 
power factor for the average 10-cycle 
welding operation. 

Under these conditions the voltage 
drop from the point of regulation at 
the bus in the utility substation 
amounted to 25.8 percent. The break- 
down of drop showed 11.3 percent in 
the 7.200 ft. of No. 6, 5-kv. feeder and 
the 600-kva. transformer bank. The 
remaining drop of 14.5 percent was 
in 125 ft. of 500,000-cir.mil, 500-volt 
welder feeder. It was obvious that 
the supply line must be improved. 
This was done by changing the 5-kv. 
feeder to No. 0 conductors, replacing 
the transformer bank with a: three- 
phase, 1,000-kva. low-reactance unit 
and installing “Buss-Wa” for local 
distribution. It was figured that these 
charges would reduce the drop to 10 
percent; 11 percent was shown by 
test later. 

Further improvement in _ voltage 
regulation was accomplished by in- 
stallation of series capacitors on the 
welding machines. The capacitor: 
raised the welder voltage, thus _per- 
mitting a faster input of energy to 
the weld, reducing its time and speed- 
ing up production. They also im- 
proved the power factor and cut down 
the ampere demand. At the low 
power factor condition of operation 
without capacitors the instantaneous 
demand could not exceed 1,750 kva. 
without causing objectionable light- 
ing flicker on the utility system. Rais- 
ing the power factor to unity, accom: 


*Now in U. S. Army. 


WORLD @ january 8&8, 1944 





ART WDNR yng Ree 


For Indoor Installation 


quithow™ 


Fireproof Vaults 


600 Kva, 3-Phase Type BDL Air-Cooled transformer with Class B 
insulation. Rated 13800 volts delta primary to 460Y/266 volts 
secondary with 6-214% taps available on terminal board located on 
side of transformer. 


oe! ee oe 


g ma 3 & 


Left: 150 Kva Type BDL transformer. Type BDL is supplied in sizes 
from 150 to 1500 Kva in primary voltages from 480 to 13800 volts. 
Right: Type BDC. This type is supplied in sizes 15 to 190 Kva in 
primary voltages from 480 to 4800 volts. 


It’s Safe and Economical to Install 
Type BDL and BDC Transformers Indoors 


Tuese Air-Cooled transformers are insulated with 
approved Class B materials including glass, asbestos 
and porcelain. Since no cooling liquid is used, fire and 
explosion hazards are eliminated and Type BDL and 
BDC transformers may be safely installed at load 
centers without the expense of vault construction. 


Because of the absence of a cooling liquid, there is 
practically no maintenance cost when using either 
Type BDL or Type BDC Air-Cooled transformers. 
There is no liquid to require periodic testing and con- 
ditioning. There are no valves, no gasketed surfaces, 
no cooling tubes or radiators to maintain. 


Type BDL transformers are contained in expanded 
metal cases and Type BDC in louvered sheet-metal 
cases. Both types of cases are attractive in appearance 
and make the most effective use of cooling air for the 
particular design of the windings involved. Large 
cooling ducts are provided in the windings to permit 
rapid movement of a large volume of cooling air. The 
windings are designed to provide a maximum amount 
of coil surface for efficient cooling. 

Moloney Air-Cooled transformers with Class B 
insulation may be used safely and economically in all 
industrial applications. 





























MOLONEY ELECTRIC COMPANY « ST. LOUIS, U.S.A. 
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plished by the capacitors, lifted the 
allowable instantaneous demand to 
3,600 kva. and permitted more free- 
dom in welder operation. Further, 
the improved voltage at the welder 
did much to avoid erratic operation 
of the phase-shift electronic control 
of welder timing. 

If series capacitors had not been 
used tolerable voltage drop could have 
been obtained only by the use of a 
much larger quantity of scarce ma- 
terials in strengthening the energy 
supply system and welding would 
have been slower and less well con- 


trolled. 


How to Test 
Insulating Material* 
3. Dielectric Strength Tests 


By F. W. JAHNS, JR. 
Continental-Diamond Fibre Co., Newark, Del. 


A protective electrical insulation 
will be punctured when a measured 
voltage gradient, known as the di- 
electric strength, is exceeded. For this 
specific electrical property the nu- 


*This series began in ‘‘Electrical World," De- 


cember I!, 1943, issue. 


merical value is the ratio of the break- 
down voltage to the thickness of the 
dielectric between electrodes. 

Here the primary consideration will 
be given to a discussion of the dielec- 
tric strength of flat sheets. Due prin- 
cipally to differences in construction 
and methods of manufacture, the di- 
electric strengths of rods, tubes and 
molded shapes are not the same as 
sheets whose thicknesses are equiv- 
alent to the wall thicknesses of these 
other forms. 

Dielectric strength for thin solid 
materials should be measured either 
perpendicular or parallel to the lam- 
inations of the sheet, depending upon 
the direction in which the electrical 
stress is to be applied. In some in- 
stances it is important to have the di- 
electric strength in both directions; 
that is, measured perpendicular and 
parallel to the laminations of the sheet. 

In the perpendicular or transverse 
direction the test is made between 
standard 2-in. diameter by 1-in.-long 
disk electrodes. In the parallel method 
of test the sheet is cut into sections 2 
in. square and holes are drilled in op- 
posite ends so that they will be in the 
same plane and the inner ends will be 
4 in. apart. Tight-fitting metal elec- 
trodes are inserted in the drilled holes, 





Table II—Factors Affecting Dielectric Strength 





Effect on Dielectric Strength 


Remarks 





Thickness of material... 


Rate of increase in volt- 
age v.p.m. 

Temperature*.......... 

v.p.m. 





Increasing thickness decreases v.p.m 
Increasing diameter decreases v.p.m. 


Increasing frequency decreases v.p.m. 


More rapid increase elevates the 
Increasing temperature decreases 


Increase in moisture decreases v.p.m.| 


} 

Decrease is approximately proportional 
to 2/3 to 3/4 power of the thickness 

Most pronounced with thin sheets and is 
negligible with thick sheets 

Effect is usually small up to 100 cyc]es. 
At radio frequencies, v.p.m. may be 10 
to 20 percent of its value at 60 cycles 








* Effects of temperature and moisture will be further discussed in succeeding articles. 





Table I—Test Voltage fcr 
Step-by-Step Method 


Breakdown Voltage, Kv., Increment of Increise 
by Short-Time Method of Test Voltage, Ky, 








— 


25 or less 

Over 25 to 50 incl. 

Over 50 to 100 incl. ; 
Over 100 10. 





— 


whose diameters are about 25 percent 
of the sheet thickness. The dielectric i 
strength parallel to laminations is ex. 
pressed in total kilovolts required for 
breakdown. 

In the commonly used test methods 
(ASTM D-229 and D-149) for solid 
materials, determinations for dielec. 
tric strength are made in oil kept a 
the same temperature as the test speci. 
men. The electrical stress can be ap 
plied either by the “Short-Time” or by 
the “Step-by-Step” method. In the 
Short-Time procedure, the voltage is 
continuously increased at the rate of 
0.5 kv. per second. In the Step-by-Step 
method the initial voltage is adjusted 
to 50 percent of the short-time break. 
down value and then increased as 
shown in Table I, the voltage being 
held at each step for one minute. Fac. 
tors which have an effect on dielectric 
strength are listed in Table II. 

Although dielectric strength is im. 
portant, it is not a satisfactory basis 
for sole judgment in the appropriate 
use of an electrical insulator. As an 
example, in the case of a switchboard 
handle it is possible to have a satisfac- 
tory initial dielectric strength that is 
satisfactory, but then find that the ma- 
terial is of no use because of lack of 
resistance to humid conditions which 
may prevail in the proposed applica- 
tion. Also, due consideration must be 
given to such attributes as machining 
characteristics and physical and other 
electrical properties of the insulator 
being used. 





AA 
A 
L per mil. 
CE 
LE 
XX 

XXX 
XP 


x 


0 100 200 300 





Step by step transverse, dielectric 
perpendicular to laminations, volts 


C Ye inch sheet 





Bh 
a 

3 

C 
CE 
LE 
XX 
XXX 
XP 
XXP 


X 


400 500 0 100 








Short time transverse, dielectric 
strength,perpendicular to: lamina- 


tions, volts per mil, 
ie inch sheet 


200 300 400 500 600 700 











TYPICAL DIELECTRIC STRENGTH VALUES for various grades of laminated phenolic insulations 
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HAT types of electrical equipment will be needed in 
e homes of tomorrow? 
Where should fixed equipment be placed in kitchens 
nd laundries? How about dimensions and clearances— 
ess for servicing—lighting outlets and controls— 
tility connections? 
Westinghouse has long recognized the need for accu- 
ate information on these subjects . . . and for this 
eason has created the 


he Westinghouse Better Homes Department wascreated 
o assist the building profession in the planning of post- 
var housing . . . and to give authoritative technical 
lvice on the proper applications of electricity which will 

ntribute so much to better living in 194X. 

To achieve these ends, Westinghouse has organized 
he Better Homes Advisory Staff ,consisting of men of recog- 
ized standing and wide experience in the housing field: 


IRVING W. CLARK, MANAGER, who has been con- 
inuously engaged in housing activities for nearly 25 
ears... @ nationally recognized authority on home 
lanning and kitchen design . . . and a Director of Pro- 
lucers Council, Inc. 


A. CARL BREDAHL, TECHNICAL DIRECTOR, formerly 

hief of the Mechanic-Electrical-Utilities Division of 
e Federal Public Housing Authority from 1934 to 
943, where he was responsible for establishing design 
andards of mechanical and electrical installations 
or U. S. Government housing projects ... and for 
years electrical designer for Warren & Wetmore, 
‘ew York. 


JOHN S. VAN WART, REGISTERED ARCHITECT, 
ormerly with Fred F. French Company, New York, 
rho has designed many multiple dwellings, hotels, and 
stitutions during the past 30 years . . . including 
inickerbocker Village, 10 Gracie Square, and Blind 
brook Ledge in the New York area. 


Westin 


PLANTS IN 25 CITIES 
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The Better Homes Department offers a Six-Point Ad- 
visory Service to the building profession, featuring advice 
on the following subjects: 


1—Selection of correct types of electrical equipment 
for various classes of postwar homes. 

2—lLocation and arrangement of fixed equipment, for 
conserving space and attaining maximum efficiency in 
arrangement of work cycles. 


3—Accurate dimensions and clearances of equipment’ 


to insure proper installation and efficient operation. 
4— Access for servicing of equipment—so necessary for 
periodic inspection and repair. 

5—Location of lighting outlets and controls, for greater 
enjoyment, comfort, and safety in the home. 
6—Utility service connections—including location and 
size of electric wiring, water supply, and drainage lines. 


This Six-Point Advisory Service is available to public 
utilities, architects, engineers, contractors, builders, 
housing authorities, electrical inspectors, building man- 
agement, and investment institutions. 

Westinghouse Better Homes Department welcomes 
the opportunity of giving constructive assistance to 
those interested in postwar housing. 

If you have any problems relating to the selection, 
installation, and use of home electrical equipment, write: 
Better Homes Department, Westinghouse Electric & Man- 
ufacturing Company, Pittsburgh 30, Pennsylvania. 
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KEEP POSTED ON CHANGES IF YOUR 


a ; PLANS INCLUDE PLASTICS 

b ) Keep in touch with your molder or ray 
y material supplier concerning availability 
et of various plasticmaterials. Thesituation 


is improving and more material may be 


made available shortly for production 
of civilian items such as radio cabines, 
lighting reflectors, clock cases, etc. 


(Right) WATCHLIKE PRECISION of tremen- 
dous radial aircraft engines in our mod- 
ern planes such as this torpedo bomber 
is dependent on each part doing its job. 
Mineral-filled Metmac*, high dielectric 
Cyanamid plastic, is used for parts like 
the distributor housing shown in inset 
because of its excellent electrical char- 
acteristics—high arc resistance, dielec- 
tric strength and heat resistance, as 
well as for its good physical properties. 
Other electrical applications forM ELMAc 
include ignition assemblies, insulation 
parts, shields, switch plates, cable con- 
nector inserts and circuit breakers. 








ae 
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(Below) CYANAMID CHEMISTS are working 
with the most modern equipment to 
create new uses for plastics. Shown here 
is a photo taken at the Cyanamid Re- 
search Laboratories from the sound and 
color film, This Plastic Age, produced 
by Modern Plastics magazine. It cov- 
ers the activities of the entire plastics 
Bs field and is shown to manufacturers 
: and molders, war plants, technical and 
i cs educational groups, museums of art 
and science in the Unitéd States and 
Canada. A Spanish version was made 
and alsoa print for distribution in China. 





hey (Above) FROM THE MIXING MILL comes BeetLe*—another Cyanamid plas! 
rex | Ps, _ of good dielectric properties and color stability. Further information | 
Cyanamid plastics and resins for electrical and industrial applicati 
for immediate or postwar production is available on request. 


*Reg. U. S. Pot. 0 


* CYANAMID PLASTICS — 
BEETLE -MELMAC-URAC-MELURAC- LAMINAC 
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HOW TO DETERMINE DIVISION OF LOAD 
; FOR TWO TRANSFORMER BANKS IN PARALLEL 


n By R. B. GEORGE, Electrical Engineer, Tennessee Valley Authority, Chattanooga, Tenn. 


n Chart is designed to estimate quickly the division of load between two transformers 
‘ or two banks of transformers which are operated in parallel. It uses the principle of 
. the division of load between two impedances connected in parallel. 


































i Assumptions made: 
ee 1. Transformers have 
. equal voltage ratios. 
J 2. Equal number of units 
aa in each bank. 
+ 3. Identical units in each 
} SO ages Se ans individual bank. 
« 4 4. No load on_ third 
: mM winding if three-winding 
oe 4 25 Re bank. 
; 85 —+— 15 = 5. Equal ratios of X/R 
= 4 in order to use the percent 
3 c impedance. 
= 5 80 —+— 20 20 J 6. Two transformers, or 
3 Tt 4 two banks, which are op- 
4g 75 —1— 25 4 erating in parallel are lo- 
-— 6 = 3 cated adjacent to each 
E 70 fax 30 = other and are connected to 
E a A “ i, Ait the same buses by leads 
ce ; + 4 “ E : ay , 
3 9 S 65 —t S S 7 which have negligible im- 
E 4 = x = pedance. If the transform- 
-— S Ee = 60 —+— 40 q ¥ J ers are not adjacent, or if 
Ea =z @ > oy a J . . 
3 r) ioe o s q their leads have imped- 
a 4 S6-~-46 ¢ w 4 ances which are sufficient 
a 10 2 . 50 oo hs 60 " 2 - 3 to affect the division of 
E © < Q = = load, the percent imped- 
$ 2 45 —t 55 2 ea 9 ree ance of the leads or lines 
q " re} +t us ni 4 from each transformer to 
: Fe 5 ma Fe ae the common junction point 
ee re + a aa should be added to the im- 
e— & « + ae 65 = a q pedance of the correspond- 
a 15 * - - ¥ “7” ing transformer. 
E se ld 3 7. If transformer banks 
E Fe 6 = have different kva. ratings 
3 sedi Siang 7 impedances are converted 
= + a to same kva. base. 
. 20 —+— 80 es 
E 3 There are a few 
= is —+— 85 : cases where the actual 
ee 4 load division does not 
E : agree with the ex- 
plas E— 30 oe ae a pected load division 
ton | when it is calculated 
=a te by any method. Such 
: cases suggest the check- 
aaa ing of the meter cali- 
brations, the  instru- 
— ment transformer ra- 














tios or the impedances 
of the transformers in- 


INSTRUCTIONS FOR USE OF CHART 


By a straight edge connect impedance values of the two banks on the respective 
outside scales. At intersection on center scale read percent of total load for each bank. volved. 


INS SAAS SS AAA AAA DP PPD DP PPP PP PPP PPD PP PPP PDD PDP DD DDD DD SD DD 
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Tuning Fork Standards 
for Meter Calibration 


By DONALD E. ANDERSEN 


Chief Engineer, J-B-T Instruments, Inc. 
ew Haven 8, Conn. 


Checking frequency meter calibra- 
tion against tuning fork standards 
which in turn can be checked against 
the Bureau of Standard’s time signals 
provides an accurate system for manu- 
facturing frequency meters. The 
standard frequencies are provided at 
convenient outlets throughout the 
plant. Average frequency deviations 
are not over 0.04 percent at ordinary 
room temperatures. 

Frequency meters when being cali- 
brated must be checked against some 
reliable standard. Each reed has a 
specified natural period of vibration 
and this must be within prescribed 
limits. Since the usual limit is about 
one-fourth of 1 percent, it is impos- 
sible to use the customary audio fre- 
quency oscillator due to inherent lack 
of stability within such limits. A 
rather simple method would involve 
the use of frequency meters for stand- 





Pickup Permanent 
Pm 


cort ‘ rragnet 
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TUNING FORK showing position of oscil- 
lator coils. A soft iron insert is imbedded 
in the fork opposite each coil. The coils 
must be adjusted until fork is self-starting 
and does not overswing. Three forks are 
mounted on each chassis. 





Feedback 


col/ 











VIEW of complete installation. 


without interfering with remaining units. 


ards. However, this would necessitate 
the regular checking of each meter 
and one would be required for each 
operator. It would also be necessary 
to have many standards to accommo- 
date various ranges between 20 and 
500 cycles, and higher. 

At J-B-T Instruments, Inc., 15 tun- 
ing fork electronic oscillators provide 
accurate standard frequencies which, 
with stroboscopic light, may be used 
to standardize oscillators at every 
point in the common frequency 
ranges and at most other points 
whether as low as 5 cycles or up to 
1,000 cycles. As described in a pre- 
vious article (ELectRicaL Wor.p, 
November 27, 1943, page 72) the 
standard frequencies are available to 
each operator, whether on the produc- 
tion line, inspection room, or for use 


Three forks are mounted 
on one chassis; also two oscillators per chassis. Each unit 
removable for quick servicing, using extension cables, 





fork feed- 
Lock co//, 
a 


























30MFD-I50V 

















4 ° 

GND x x 
tate ea 

To power supply 


B+ 


“ 











OSCILLATOR CIRCUIT showing connections to fork coils. Plate current drain is approxi- 


mately 13 m.a. All power, coil, and output connections made through octal plugs. There 
are two oscillators per chassis. 
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by the research engi 
neer making specig 
tests. The output from 
each oscillator 
carried by ordina 
battery cable circuit 
to the various posi- 
tions, where a small 
amplifier converts the 
voltage from a rela 
tively high impedance 
circuit into sufficient 
power to operate a 
frequency meter. By 
selecting the fre. 
quency desired, a par- 
ticular reed in that 
meter will then vi- 
brate at the frequency 
of the tuning fork, 
and even though the 
reed is not perfectly 
in tune the operator 
is actually checking 
the oscillator against 
the tuning fork. This is accomplished 
by operating a stroboscopic light from 
the oscillator and “stopping” the vi- 
bration of the reed. 

Each fork has its independent oscil- 
lator circuit and fifteen forks at the 
following frequencies are used: 48, 
49, 50, 51, 52, 55, 57, 58, 59, 60, 61, 
62, 63, 65. 68. The forks with their 
associated oscillators are located in 
two cabinets, each 364 in. high by 
21 in. wide and 14 in. deep. The 
forks are located in a separate cabinet 
to keep them at room temperature. 

All components are mounted on re- 
movable chassis for ease in servicing 
and making preliminary adjustments. 
One power supply provides filament 
and plate voltages for all oscillators. 
A view of the two cabinets with the 
front panels removed is shown in an 
accompanying illustration, also a 
sketch of a tuning fork with a pickup 
and feedback coil which connect into 
the oscillator circuit. Each coil has a 
4 x 14 in. soft iron core and wound 
with No. 42 enameled wire to a diam- 
eter of approximately ¢ in. Its d.c. re- 
sistance is about 5,000 ohms. The 
fork is mounted on a small rectan- 
gular bakelite block with a single bolt. 
Any one familiar with oscillator cir- 
cuits will realize that the two coils 
must be properly phased in order to 
obtain proper fork control. Since the 
circuit has been simplified as much as 
possible, care must be taken in ad- 
justing the distance between the coils 
and fork to permit proper starting 
and still prevent excessive amplitude. 
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“Take a Look!” 


says *Romey 


“Sure we have capacity! 


“We can make prompt shipment 
on BARE and WEATHERPROOF, 
but be sure your orders are 


properly certified so that we 


a 5 Copr. 1944 RCC 


SALES OFFICES 
can get the copper. 
W YORK 17, N. Y. CLEVELAND 14, OHIO PHILADELPHIA 7, PA. 
x oln Bldg 817 Citizens’ Bldg. 1803 Liberty Trust Bldg. 
East 42nd St 850 Euclid Ave. Broad and Arch Sts 
Murray Hill 2-6590 Tel. Superior =o Tel. Locust 7743 


HICAGO 6, ILL. PITTSBURGH 19, PA. LOS are CALIF. 
So Jefferson St 2537 Koppers Bl ar 327-329 E. 4th S 
Monroe 6375 Tel. Atlantic 0816 Tel. Mutual 3098 


DSTON OFFICE RICHMOND 24, VA. DETROIT : 2, MICH. 


re HILLS. MASS. 2027 Westover Hills Blvd. 547 N Center Bldg 
1. Enterprise 2-200 Tel. Richmond 5-2584 Tel. Trinity 2-7578 


“Give us a chance to show you.” 


SO Wire 


LOM E “CABLE. 


JORPORATION 


oa i = : NEW YORK 
aR 








A GUIDE 
FOR TREE CLEARANCES 


Recommendations for minimum 
clearance between conductors and 
trees of various rates of growth, 
also instructions for tree trimming, 
are adapted from a book of stand. 
ardized practices for overhead 
line construction of the Detroit 
Edison Company. 





Tree Classification 
for Rate of Growth 


Tee: papers 


. pe 
Pilea 


Orie. aid Ss. 


ihe RR 


Conductor’ 


Recommended Minimum Clearance of Conductors (in Feet) Willow 





* 4 
Ay 





Fast Growing 


Slow Growing 





Ailanthus or 
Tree of Heaven 
Basswood 
Box elder or 
Ash Maple 
Catalpa 
Cottonwood 
Elm 
$6.8.» Maple, soft 
Poplar 


Ash 

Beech 

Birch 

Fruit trees 
Ironwood 
Maple, hard 
Maple, Norway 
Nut trees 
Oak 

Pine 
Sycamore 





Distance from 
Conductor 


Rate of Tree 
Growth 


| 
| 


System 
Communication 
and Secondary 


24/40 
Kv. 





A 
To top of tree 





B 
To overhanging 
limb 


| All — short limb... 


Slow — long limb.. 


Fast — long limb.. 














Cc 
To main trunk 





D 


To main limb 





E 
To branches 














94 (118) 








Trees shall be trimmed in con- 
formity with the regulations of the 
governmental authorities having 
jurisdiction over the trees. In the 
absence of these regulations, tree: 
should preferably be trimmed 
that the trees will be left with a 
natural, untrimmed appearance 
and with a minimum of damage 
to the trees; however, this must 
be modified when the owner of 4 
tree specifies other methods. 
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RIGID STEEL 
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SPANG-CHALFANT 


Division of The National Supply Company 


Executive Offices: Grant Building, Pittsburgh, Pa. 
District Offices and Sales Representatives in Principal Cities 
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The way “Automatic” FIRE-FOG goes into action, when oil or 
other flammable liquid ignites, amazes —and re-assures— those 
who have seen it perform. In a matter of seconds this is what 


FIRE-FOG does: 


A mist-fine water spray automatically 
blankets and chokes the fire. FIRE- 
FOG Nozzles, properly placed and 
directed at time of installation, assure 
the complete spraying of the fire area. 


The cooling spray that so thoroughly 
encircles the fire, produces a “ring of 
isolation.” Thus, the fire is confined 
and the danger of spreading is reduced 


to a minimum. 


With FIRE-FOG actively and relent- 
lessly spraying every square inch of 
burning surface, the flames are brought 
under control almost immediately and 
the fire is quickly quenched. 


This, briefly, is the story of “Automatic”? FIRE-FOG in action. 
The details of this outstanding system of fire protection should 
be must information for every executive concerned with fire 
protective measures. An “‘Automatic” engineer will be glad to 
call—no obligation, of course. 


TEST IT—PROVE IT! At “Automatic’s”’ Proving Ground in 
Youngstown, Ohio, full scale fires, using a quantity of your own 
flammable liquid, will determine the kind of fire quenching 
system you need. Your fire hazard conditions are reproduced, 
fires are started, experiments are made. Guess-work is eliminated. 


“AUTOMATIC” SPRINKLER CORPORATION 
OF AMERICA * YOUNGSTOWN, OHIO 
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Plastic Pipe Solves 
Electrolysis Problem 


Bi By I. J. SAMSON 
Comwnomwsaltt Edlecs Company, Citeae: 
Plastic pipe made from a synthetic 
resin with a vinylidene chloride |say 
co-polymerized with vinyl chloride js 
being successfully used in Chicago }y 
the Commonwealth Edison Compan 
as a substitute for rubber hose in th 
cooling water circuit between mer. 
cury-arc rectifiers and their associated 
heat exchangers. 

Because of the difference in po. 
tential (600 volts to ground) betwee 
the rectifier and its associated hea 





Rectifier group 
four units 
3,000 Kw. total 


Header | | pa if 
lc LL 


Angle iron frame og, 
supports pipe coil: : 
! 
a 
























































giving required 
water column length 


Two 40’ lengths 
plastic pipe =: 





Woter-to-woter._ 
heat exchanger 

















PLASTIC PIPE replaces rubber hose 
insulating link between mercury rectifie 
and heat exchanger 


exchanger, the water column betwee 
the two must have a high resistanc. 
An inhibitor (sodium dichromate) i 
added to this water to prevent sca 
formation and corrosion. The inhibi 
tor greatly decreases the naturd 
water resistance and it is therefor 
necessary to use approximately 1) 
ft. of 2 in. hose per rectifier installs 
tion. When natural rubber is used 
carry an ionized liquid, it ages raj 
idly, particularly at the part whe 
the ion concentration is great. / 
though only the best steam hose 
used, its life is approximately fo 
years. The hose procurable under ws 
restrictions would have had a mud 
shorter life. 

In search for a substitute for ho 
for this use the vinylidene chlori 
plastic pipe was tested and installes 
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YOU SHOULD HAVE THESE 


a cus 


..- before buying BUS DUCT 


Industrial distribution systems must be 
flexible to meet war’s constantly changing 
demands :::and must fit readily into post- 
war conversion plans: 

Westinghouse Victory Bus Duct meets 
both today’s and tomorrow’s requirements. 
It has many exclusive features contained in 
no other type of duct. A few of its outstanding 
advantages are listed above. 


© Westingh 
BU S PpUCT 
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Bus Duct FACTS are contained in Bulletin 
$266. This bulletin is a concise : : ! complete 
. . . usable handbook on Bus Duct. It tells why 
Victory Bus Duct should be used: : : why it 
meets Limitation Order L-273 ::: why every 
rating carries complete Underwriters’ ap- 
proval. In addition, it gives data on plug-ins 
and fittings; dimension data; and specifications. 

Ask your Westinghouse representative for a 
copy or write Westinghouse Electric & Manu- 
facturing Co., East Pittsburgh, Pa.; apt. 7-N. 
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JAMES G. BIDDLE CO. - 


...use “MEGGER” Insulation Testing Instruments 


These remarkable instruments should be used by every main- 
tenance man who is seriously interested in forestalling elec- 
trical failures. They detect moisture, dirt and deterioration in 
the insulation of practically all types of electrical equipment. 
Having hand-cranked generators they require no batteries or 
adjustments and are wholly independent of external circuits. 
Ready for use anytime—anywhere. 

If you are not aware of the protection afforded by the use 
of “Megger” instruments and their importance in keeping 


electrical equipment in operation, write today for the Pocket 
Manual of “Megger” Practice, No. 1420-W. 


THE NEW U. S.-MADE "MEGGER” 
INSULATION TESTER—Consists essentially of a 
direct-reading true ohmmeter of the permanent 
magnet moving coil type mounted with a d-c hand 
generator in a plastic molded case. Ranges up to 
1000 megohms, with hand generators up to 500 
volts. Widely used in hard service. Variable-pressure 
(“Meg”) and conmstant-pressure (“Super-Meg”’) 
types. Bulletin 1735-W. 


THE “BRIDGE-MEG” RESISTANCE TESTER 
—This instrument is a combined “Megger” Insula- 
tion Tester and a four-dial, multi-ratio Wheatstone 
Bridge. Will measure any ohmic resistance from .01 
ohm up to 100 or 200 megohms; hand generators 
rated up to 1000 volts. A complete and compact resist- 
ance measuring unit that is ideal for power companies 
and industrial plants. Catalog 1685- W. 


THE MIDGET “MEGGER” TESTER—In many 
ways the most remarkable “Megger” instrument ever 
built. Weighs only 3 Ibs.—will fit an overcoat pocket 
or tool kit. Reads up to 50 megohms. Generates 500 
volts and is always ready to use anywhere because of 
the hand crank. Send for Catalog 1685-W. 


1211-13 ARCH STREET 
PHILADELPHIA 7, PA. 
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in what now appears to be a jp 
manent installation. 

This type of synthetic resin ; 
thermoplastic. While it is rigid 
normal temperatures, it softens 
heating to temperatures in the rang, 
of 240 to 280 deg. F. 

Thus the ends of two pieces of 
pipe can be satisfactorily “welded 
together by placing them on a ho 
plate maintained at 400 to 500 de 
until a small quantity of molten 
terial is formed and then pressing th 
ends together firmly while they cool 
The pipe can also be threaded to tak 
plastic pipe fittings. Allowable wo 
ing pressures for the 2-in. size pip 
used is 125 lb. psi., according to th 
manufacturers. In the present appli 
cation, however, pressures do not ¢ 
ceed 20 lb. psi. 


How to Close, Trip 
Circuit Breakers 
12. Undervoltage Tripping* 
By G. J. EASLEY 


Switchgear Engineer, Westinghouse Electric & 

Manufacturing Company, East Pittsburgh, Pa, 

On industrial applications some 
times it is desirable to trip the breaker 
if the line voltage falls to an abnor 
mally low value. This is particular 
applicable to synchronous equipment 
which will have difficulty pulling bac 
into step after loss or dip in voltage. 
As in the previous methods, the ur- 
dervoltage release attachment is als 
used with the light-trip attachment 
with the exception of small breakers 
It operates on the principle of a mag 
netic coil pulling against a spring ot 
weight to prevent the trip plunger 
from tripping the breaker. 

If the voltage on the coil falls w 
about 50 percent of normal, the 
spring or weight overcomes the coi 
and trips the breaker. Because t 
coil is not strong enough to reset the 
spring or weight, the latter must be 
manually reset or automatically res¢ 
by taking advantage of the breaker 


| opening movement. The undervoltag? 


coil is continuously energized whea 
the breaker is closed—either direct! 
from the main circuit (on low voltage 
breakers), or through a transformet 
connected to the main circuit. 

The undervoltage trip, as describe 
is instantaneous in its response to los 
or dip in voltage. In many cases 
oThis article concludes a series of twelve artic 


which beeen in August 7, 1943, issue of "El 
cal World.” 
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Hendy engineers and builds a 
complete range of special speed 
reducers and speed increasers. 


ee 


ab 





Small hobbing machine cutting 18.3 
inch reduction gears for 300-K.W. 
turbo-generator. At right, assortment 
of pinions for various geared tur- 
bine units. 


TURBO-GENERATORS 
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Hendy gears today are putting the “teeth” in the power that 
drives the greatest merchant fleet of all time—the American 
Merchant Marine—over all the oceans of the earth toward 


inevitable victory. 


Soon Hendy gears will be available for rubber mills, paper 
mills, mines, factories, the countless industrial units that will 
rebuild the world of tomorrow. From new skill and increased 
capacity developed in war, Hendy will be able to supply a 
complete line of gears in all sizes up to 180” diameter and 
for any power capacity. High load capacity is a requirement 
of marine gears. Hendy industrial gears measure up fully to 


the standards set by Hendy marine gears. 


JOSHUA HENDY Division 


JOSHUA HENDY IRON WORKS 


. r 


SUNNYVALE, CALIFORNIA 


BRANCH OFFICES: Boston- Buffalo. Chicago. Cincinnati- Cleveland: Detroit. New 
York - Philadelphia - Pittsburgh - San Francisco. St. Lovis -Washington- Los Angeles 
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REDUCTION GEARS STEAM TURBINES 
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DIESEL ENGINES 
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Kicche out the fre. 


but MOT the 


When fire strikes electric power equip- 
ment, there’s no substitute for the faster 
fire-killing action of Plus-Fifty duGas. 


For while it gives fire a quick ““K.O.,” 
costly equipment not damaged by fire 
can’t be harmed by Plus-Fifty duGas—a 
non-conductor of electricity. This re- 
markable dry chemical hurts nothing but 
fire! 

NEW FIRE-KILLING SPEED 


Plus-Fifty duGas brings an entirely new 


Approved by Underwriters’ Laboratories 
and Factory Mutual Laboratories. 


Power Supply ! 


concept of fire-killing speed—a fact 
proved by hundreds of practical fire 
tests. 

Safer, too, because the greater fire- 
smothering action of Plus-Fifty duGas 
means reduced danger from flashbacks. 


Plus-Fifty duGas Dry Chemical is avail- 
able for immediate delivery. Write to- 
day for all the facts about Plus-Fifty 
duGas and priority information regard- 
ing duGas Fire Extinguishing Equipment. 


SEND FOR CHART 
showing character- 
istics of all types of 
approved hand fire 
extinguishers. 


MODEL 150 
WHEELED 7 
EXTINGUISHER 4; 


! 


DUGAS ENGINEERING CORPORATION, MARINETTE, WISCONSIN 


OWNED 
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AND OPERATED BY ANSUL CHEMICAL COMPANY 
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loss or dip in voltage of short du 
tion will do no harm, so that it is j 
sirable to introduce a delay in tr 
ping. Such a delay may be obtain 
by using a capacitor-time-delay ¢ 
vice. This device is similar to { 
capacitor-trip device (ELEcrTRI 
Wortp, November 27, 1943, page 9) 
in that a capacitor is charged throug 
a half-wave rectifier. The capaci 
feeds through the undervoltage «& 
to balance the spring or weight 
described above. On loss or dip j 
voltage the capacitor continues 
feed through the undervoltage coil y 
til it gives up its charge, thereby 
lowing the breaker to trip. Differe 
delays up to several seconds are ¢ 
tainable by an adjustable potenti 
eter which controls the voltage jy 
pressed on the rectifier-capacitor cir 
cuit. The voltage determines { 
charge absorbed by the capacity 
hence the time delay. Overload relay 
and a manual control switch may 
used in conjunction with the sam 
undervoltage coil; tripping is accom 
plished by shorting out the undervol 
age coil through a suitable resistor. 

Another method of obtaining tin 
delay for the undervoltage trip i 
through use of the inductor-time-dela 
device. This device produces delay by 
use of an inductance coil with a van 
able magnetic circuit. However, thi 
device has been superseded general 
by the capacitor device which pn 
vides better adjustment and _longe 
time delay. 


Handy Meter Fixture 














Able to hold a socket-type meter i 


any position most convenient to wo 
on it, this fixture is a time saver I 


the Jackson meter test and repair sho} 


of the Mississippi Power & Light Com 
pany. The U-frame is rotatable on tt 


pedestal and the meter clamped in! 


may be held at any angle. 
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ou can hold the tube in your hand and examine it thoroughiy, 
but you won’t see the extra element that distinguishes it. 


*e8 @ 


Not until after you’ve put the tube to use will you finally become 
aware of that extra element. 


ee 


It’s in every RCA Electron Tube—the extra element that makes 
the RCA monogram worth looking for and insisting upon. 

It’s research. It’s engineering knowledge. It’s experience. 

It’s “know how”’—the kind of “know how” that’s built into 
every RCA Electron Tube—and it’s best exemplified by the modern 
RCA Laboratories at Princeton, N. J., devoted almost exclusively 
to electronic research. 

There, men skilled in the art of research seek new electronic facts. 

There, the electron tube is recognized as the keystone of the 
whole vast structure of electronics. 

There, basic facts are uncovered to assist RCA tube engineers 
on design, development, and production in turning out ever better 
and more advanced electron tubes. 

The RCA Laboratories are a fitting symbol of the extra element 
that recommends RCA Electron Tubes to you. 


4 


? 
The Magic Brain of All 
Electronic Equipment Is a TUNE IN “WHAT'S NEW?” 
Tube and the Fountain- RCA's great new show, 
Head of Modern Tube Saturday nights, 7 to 8, 
Development is RCA E. W. T., Blve Network 


RADIO CORPORATION OF AMERICA 
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OAD SERVICING 


Industrial 


Commercial 


Rural Residential 


Fluorescent in 
Home Lighting* 


By S. S. BRADFORD 


Potomac Edison Company, Hagerstown, Md. 


The big question for post-war 
consideration in the home-lighting 
field is what part will fluorescent light- 
ing play in the home. Checks with 
a number of companies scattered 
throughout the United States indi- 
cate a probable fluorescent satura- 
tion of about 50 percent of all home 
lighting as the ultimate result 
through a period of years. It is be- 
lieved that this development will be 
gradual for the average home, the 
early applications including the 
kitchen, bathroom, laundry and pos- 
sibly combination fluorescent and 
incandescent portable lamps, the lat- 
ter dependent upon the production 
of curved tubes, reasonably antici- 
pated in the post-war period. 

Whether the use of fluorescent in 
the home is gradual or rapid, it will 
call for careful selection and training 
of those individuals to be concerned 


*From paper to Southeastern Electric Exchange. 


with home-lighting work in the post- 
war period. This may also be a fac- 
tor in determining the extent to 
which home service and home-light- 
ing organizations should be com- 
bined. A change in all or part of the 
light source of portable lamps also 
emphasizes the need for the con- 
tinued certification program if proper 
lighting standards are to be main- 
tained. The need for continued sup- 
port of the Better Light—Better Sight 
program is further emphasized by 
such developments. 

One of the big questions concern- 
ing fluorescent in the home is 
power-factor correction. This is not 
subject to any type of policing that 
might have applied to commercial 
installations. Also, it is hardly prob- 
able that all manufacturers will 
gradually tend to produce power- 
factor corrected residential equip- 
ment, as they have done to a large 
extent in the commercial field. It has 
been estimated that a conversion of 
50 percent of all residential lighting 
to fluorescent would result in ap- 
proximately 12 percent reduction in 
power factor for the residential load. 


How serious a matter is this to sileg 
as well as to distribution and ratp 
departments? While some conipa. 
nies seem to be quite concerned. no 
method of policing power-factor cop. 
rection requirements or of compen. 
sating for this unfavorable facto; 
has yet been developed. Some com. 
panies hold to the opinion that the 
introduction of fluorescent lighting 
in residences will be largely coup. 
terbalanced by increasing _ high 
power-factor \equipment installations 
of such items as ranges and water 
heaters. 

It is the feeling of those in ou 
company that the future develop 
ment of residential fluorescent light 
ing does not offer a major problem 
with respect to any department of 
the company, although it will need 
to be watched. The one exception to 
this is radio interference, which, u.- 
der present conditions, may become 
serious with increased fluorescent 
use. The unfavorable phases of resi- 
dential fluorescent lighting may very 
well be helped by future develop. 
ments concerning auxiliaries and 
starters, and new methods or basic 
conditions eliminating radio inter- 
ference. 


Electric Eye 
Controls Elevator 


A West Coast barrel manufactur- 
ing plant is engaged on war contracts 
involving the manufacture of steel 
containers, or drums, using continu J 
ous-flow, high-speed methods from | 





Eye-Catcher Windows Tell Utility Story 


A type of window display that is “stopping them” for the 
Portland (Ore.) General Electric Co. is shown by the above 
illustrations of two of their recent ones. A few years ago it 
was assumed by most utilties that the public would have little 
interest in the technicalities of electrical equipment and service, 
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wood piles. 
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construction details, etc. 
ing out differently. People seem to like such windows and will 
stand for a long time studying the details. 
used, in the one case of the Big Sandy dam only the ends of two 


The above company, at least, is find 


Few “props” are 
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Two years ago, Mitchell introduced the U.R.C. Research 
Luminaire. This great fluorescent fixture revolutionized 
commercial lighting, broke all sales records, became 





America’s preferred unit. Now it is again available 

for offices, buildings and institutions... with all original 
U.R.C. lighting benefits, plus new Mitchell features. 
Combines the ultimate in high intensity illumination 

with low brightness! Adaptable for every type of 
interior—pendant or surface mounting, individual or 
continuous rew. Takes less time to install than any other 
commercial fixture. Lightweight — less than 6 lbs. of 





metal! Same low price as when originally introduced. 


{iD 










a Free 
Send for Complete Brochure 
and Lighting Calculator 





Get the'facts! Write to your Mitchell Distributor or 






to us for complete brochure giving full details 
and lighting data on the U.R.C. Research Luminaire 
— and for handy lighting ‘Calculator’ which 


quickly estimates the number of fixtures needed for 





desired maintained footcandles in given area! 


MITCHELL Waaafacturiug Company 


2525 CLYBOURN AVENUE ® CHICAGO 14, ILLINOIS 
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Silv-A-King “RLM” 
Standard Dome Reflectors 


Silv-A-King “Victory” 
Fluorescent Units 


LIGHTING EQUIPMENT 


Industrial Needs 


In spite of the heavy demands of war production, 
Silv-A-King—specialist in industrial lighting for close 
to a quarter-century—is regularly filling priority or- 
ders for both fluorescent and incandescent lighting 
equipment. Silv-A-King lighting units offer many advantages in over-all 
efficiency, easy installation and maintenance—and all equipment conforms 
to RLM and other recognized standards for high quality and efficiency. 


Silv-A-King lighting service—which costs nothing extra—includes 
expert guidance in planning lighting layouts for maximum efficiency, 
flexibility, and economy. Why-not discuss your lighting problems with a 
Silv-A-King engineer? And send for the complete Silv-A-King catalog today! 


BRIGHT LIGHT REFLECTOR COMPANY, INC. 
1035 Metropolitan Avenue, Brooklyn 2, N.Y. 


FLUORESCENT 


S{LVERED 
STOCK- AIS 
vy APOR-PROOF 
FLOOD 








the flash welding of the contin, 
‘through to the spray paintiny 
drying in an electrically heated tinny 
Coming off the paint rolls, the cq 
tainers are lifted 10 ft. in verti 
height by an inclined elevating cq 
veyor before passing to the (ryiy 
tunnel. An electric eye installat oy ; 
employed effectively to contro! thj 
elevator. 

The elevator has four cradles to , 
ceive the containers, which latter » 
carried up in a horizontal positi; 
and turned up on end by a speqj 
mechanism before passing to the ¢ 
ing tunnel slat type conveyor. Fy 
merly, a trip lever was installed , 
each of the four cradles, which oper 








A 
i 


"9 


_Container o7 
cradle | 10’ vertical 


weyor, fe 
incline IS 


Container on 


Elevating 
Dc 
hi 


Floor level i 





__Conveyor from 
point spray 











SCHEMATIC DRAWING showing locat 
of electric eye in connection with inclir 
elevator in paint spray and drying line 


ated a limit switch. When a containe 
landed in the cradle from the pait 
rolls it would operate the lever ani 
start the 4-hp. motor which operate 
the elevator. There was trouble in thi 
method, however, because the we 
paint dripping from the container 
would gum up the mechanism av 
render it inoperative until cleane(! 
The electric eye has eliminated this 
trouble altogether. 

The source of light is located « 
one side of the elevator and the c 
on the other, so that the containe 
when it falls into the cradle, interrups 
the beam, acting to start the elevato 
motor. When cradle No. 1 has gone! 
of the way up a dog on the cradle op 
erates a limit switch to stop the motot 
just as cradle No. 2 has come into po 
sition to receive a container, similarly 
with cradles 3 and 4 in sequence. 

The containers come off the pail 
rolls at the rate of six a minute, 0 
ten-second intervals. This is the tim 
required for the elevator to go up tht 
last one-third of the distance, for th 
upender to perform its function an 
for another cradle to come into posi 
tion for receiving. 

Obviously, as the plant superintent 
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nother “Retail-Minded” Program from Kelvinator 


SEMP LIFTED 
POST-WAR PLANNING KIT 


The First Complete and Usable 
Plan of Action Offered Appliance 
Retailers... 


ery day brings us closer to that time 
hen electric appliances will again be 
ailable for retail sale. This new Post- 
ar Planning Guide can be of tremendous 
istance to Kelvinator retailers in or- 
izing for both the sudden, immediate 
t-war appliance demand and the long- 
ll business of the years to come. 


ovides a Framework to Build on... 


bis Kelvinator Post-War Planning Guide 
a practical, down-to-earth pattern for 
anizing a retailer's own operation, a 
mework for his own facts and figures. 
brings up direct questions and tells how 
go about finding the answers. The result 
be a factual means of selecting the 
rchandise to sell, the volume to plan 





ECTRICAL WORLD 


on getting, the sales organization required, 
and the selling space needed. 


Covers Post-War Appliance Problems 


Every retail problem can be organize 
under one of the seven main headin s 
found in the Guide .. . 

1. The Market 

2. The Appliances to Sell 

3. Store or Appliance Departmer:: 

4. Selling Organization 

5. Advertising and Promotion 

6. Creative Selling 


7. Replacement Business 


Sound answers to problems under all of 
these, can be arrived at through the pro- 
cedure set up in this amazingly simple 
planning kit. 


® January 


A Constant Up-To-Date Record of 
Post-War Topics... 


Planning for peace prosperity is acontinuous 
job. There are 12 fee asa folders in the 
kit in which the retailer can keep an active 
ready-reference file on reprints of articles, 
statistics, literature; in fact, everything 
that may have a bearing on post-war 
business. 


Another Result of ‘‘Retail-Minded’’ 
Action in Wartime ... 


This Post-War Planning Guide is another 
convincing piece of evidence of Kelvin- 
ator’s consistent “Retail-Minded” Action 
in Wartime! Kelvinator retailers may ob- 
tain the Post-War Planning Guide at no 
cost, upon request to their local Kelvinator 
Zone or Distributor. 


The men and women of the Propeller 
Division of Nash-Kelvinator Corporation 
have been awarded, and proudly fly ond 
wear, the famous Army-Navy ‘‘E’’ for 
high Achievement in War Production. 
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"it sure is 


HANDY=— 


to have ALL kinds 
in One Catalog!” 


For any good Straight 
or Parallel Connector, 
see the COMPLETE line 


These illustrations can only suggest 
the wide variety in the Penn-Union 
Catalog . . . a complete line of 
Bolted Straight Connectors and 
Reducers . . . Screw type... Split 
Sleeve type . . . Shrink fit... 
Universal Parallel Clamps . . . E-Z 
Connectors that take a wide range 
of conductor sizes. 


Also . . . the most complete line of 
Service Connectors, Tee Connect- 
ors, Cable Taps . .. Elbow and 
Cross Connectors . . . Bus Sup- 


ports, Clamps, Spacers... Ground- — = 


ing Clamps, Terminal Lugs. 
Penn-Union connectors are the ‘ 

first choice of leading utilities, in- 
dustrials, electrical manufacturers 
and contractors—because they have 
found that “Penn-Union” on a fit- 
ting is their best guarantee of 
Dependability. 


PENN -UNION 


ELECTRIC CORPORATION 
ERIE, PA. Sold by Leading Jobbers 


Conductor Fittings 
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ent pointed out, another plan might 
be to have one electric eye to start 
the motor and another two-thirds of 
the way up to stop it. But the single 
beam, coupled with the limit switch 
as described, is simpler and operates 
with entire satisfaction. 


Revamped Motor Drive 
Speeds Production 


Modernization of an Eastern metal- 
working plant now busy in war ma- 
teriel production in connection with 
power supply and revamped motor 
applications increased manufacturing 
output 15 percent, saving over one 
hour in each eight-hour shift. The in- 
| dustrial engineering staff of the local 
utility surveyed the plant prior to 
| the changes made in co-operation with 
_ the manufacturer. Originally the fac- 
| tory purchased electrical energy for 
the operation of spot welders, 575- 
volt a.c. motors and auxiliary lighting. 
An old reciprocating engine-driven 
generating unit supplied power to 
about 415 ft. of line shafting section- 
alized on different floors and belted to 
machines producing over 500 differ- 
ent items formed mainly from parts 
stamped on punch presses. 

The original system lacked flexi- 
bility in peacetime and, had the lay- 
out been continued until the war ef- 
fort approached its maximum, would 
have been a severe handicap to mak- 
ing rapid and frequent adjustments in 
production equipment. Before the 
modernization the cost of operating 
the old steam plant was $3,581 per 
year, composed of coal (240 tons), 
$1,780; engine maintenance, $200; 
labor of engineer, $1,500; boiler in- 
surance, $26; miscellaneous, $75. The 
utility power sales staff figured the 
increment cost of power to be pur- 
chased to meet all requirements at $2.- 
373, leaving a net annual saving of 
$1,208. Further savings by shutting 
down the boilers in warm weather and 
supplying process steam from auto- 
matic oil-fired equipment totaled 
$718. With central station service the 
steam pressure was dropped to 15 psi., 
tending to extend the boiler life. 

The major improvements effected 
as a result of the survey included the 
application of 14 a.c., 575-volt motors 
aggregating about 85 hp. to various 
drives; the installation of eight dis- 
tribution transformers at important 
points to permit the existing circuits 





to handle 45 kw. in additional | 
with minimum rewiring; stepping 
the intensity of illumination {roy 
to 24 ft.-candles by the installation 
200 new Wheeler R.L.M.  fixty 
mounted on 15-ft. centers, and us 
300-watt lamps; changing about 
machines to individual motor driv 
removal of old line shafts and rej 
tion of former friction losses; te 
rangement of groups drives to 
about 50 machines from five line s 
sections much shorter than _ bef 
and relocation of various machines{ 
reduce doubling back in producti 
material flowage, to provide m 
space for handling bar and strip sted 
Most of the presses required mot 
of 2-hp. or 3-hp rating, and in g 
eral these were attached to the fran 
of the driven machines by welk 
structural platforms bolted to { 
backs of the presses. To insure sy 


BATTERY of punch presses re-equipp 
for individual motor drives with V+ 
and push-button controls was set on 
agonal axes to increase space for hd 
dling longer stock sections 


able adjustment, all such motors we 
mounted on belt-tensioning bases. 1! 
former press speeds were retained 
necessity, and motors running at 
or 1,200 r.p.m. fitted the case. Pus 
button contro] from the machines v 
provided. Virtually all presses no 
mally may produce from 10 to 
kinds of parts in a year. The revi# 
layouts of individual and group dri\ 
were made to approximate the m 
favorable service and _ represent 
compromises between the two ty/4 
to meet the maximum requiremen 
Sections producing galvanized 4 
were conveniently group-driven 
view of the sequence operatiom 
When post-war production problem 
are faced the electric drive will yié 
many advantages. 
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SWITCHGEAR * SWITCHBOARDS * PANELS 
28TH and SISSON STREETS * BALTIMORE, MARYLAND 




















“Electric Utilities are helping promote 





t our available Foods 


a) 


hetter use 0 
4. 


\ ROY r. HENDRICKSON, DIRECTOR 


FOOD DISTRIBUTION ADMINISTRATION 
No. SERIES 


er ee de ate eee 


In helping meet the many problems of food distribu- 
tion caused by shortages and surpluses, electric 
utilities are doing a standout job. At Health-for- 
Victory Club meetings throughout the nation, utility 
home economists are showing thousands of home- 
makers how to make the most of available foods. 
By focusing attention on the more plentiful foods 
they work toward a balanced food distribution. 

Over 1,700 war plants and other organizations 
are now using the Health-for-Victory nutrition pro- 
gram, in many cases with the active support and 
sponsorship of the local utility. This program is 
flexible, and can be developed locally around the 
H-for-V Monthly Meal Planning Guide. 

Electric Utilities are invited to use the Health- 
for-Victory program to help make Food Fight for 
Freedom. It is immediately available and fits 
perfectly into the plan recommended by the Edison 
Electric Institute and the Council of Electric Oper- 
ating Companies for co-operation with the Food 
Distribution Administration. 





“for freedom ~ 
Lkinkndecidcsderlcrded. 
































CONTRIBUTION 


we” VVestinghouse 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 
















; DURCKIWE BUILDER 


CRLEF CREBUS 


















PRESENTATIVE 


YECKKICAL CLnECTOR | LAMY MARACY 
EE IOS EBM mcr 

















IS THERE A 








PAPER TECHNICIAN 





AT YOUR PRODUCT-PLANNING 
CONFERENCES? 


Does the paper embodied in your product or packaging get the same degree of 
analytical engineering that you give to other component parts of that product? 
... OF are you merely attempting to adapt some “ready made” paper that has 
“approximately” the properties you think are needed? 


Do you call in a qualified paper specialist who is thoroughly informed on all 
the potentials of paper ... who can engineer and create special papers to do the 
job you want paper to do on your processing machines? Or is there a “vacant 
chair” at your product planning conferences, in which a Mosinee paper techni- 
cian could function and create the paper best suited for your specific needs? 


The Mills of Mosinee are qualified by experience and facilities to fill that 
“vacant chair” ...to cooperate with your organization in the proper engineer- 
ing of special paper to improve not only the utility of your products, but also 
to speed up your processing operations! 


. .° Y S ' - aa 





ee Please address 


SS, 2 .  Attonaton Depieb 
~ MOSINE PAPER MILLS COMPANY ~ 
va MOSINET ‘ WISCONSIN e.. 


x Eade seliaik Fiase t Maker 


‘= 
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otor 


New motor has upper half of end bracket 
losed to minimize possibility of dripping 
iquids or falling solids entering the vital 
parts. Two fans located behind the bear- 





eral-purpose, open rated induc- 


orm J" ge 
n motor: sizes from | /, to 15 hp. Century 
Electric 0., 1806 Pine St., St. Louis, 3, Mo 


a nn 


ng brackets draw cooling air through the 
earing bracket openings, around the bear- 
ngs, across the windings and to the air 
assages between the outer surfaces of the 
magnetic core and the frame, the heated air 
eing expelled through openings at the side 
nd bottom of the frame. 


leaner 


Running Gear'’ hydrocarbon cleaner. Tech- 
nical Process Diyision, Colonial Alloys Co., 
Colonial Philadelphia Bidg., Philadelphia, 34, 
ra 


An emulsifiable type cleaner has been de- 
eloped for quick removal of oils and solid 
article dirts and greases, especially those 
hich are very hard or caked on, such as 
ccumulations on underframes, driving 
ear, motor blocks, brake rigging on trucks, 
uses and tractors. The mix is one part 
dded to three or up to ten parts of kero- 

ne, depending upon the severity of the 
leaning job. It may be used at room tem- 
erature or up to 90 deg. F. 


Atay Unit 


rchray Model 150°’ self-contained X-ray 
220 volts, single phase, 60 cycles; radio- 


pt. B graphic compartment is 25% in. high, 35 in 


ng, 25 in. deep. Industrial Electronics Div., 
North American Philips Co., Inc., 100 East 


Second of a series of X-ray units for 
dustrial use operates with a fixed mil- 
amperage over the entire kilovoltage range. 
thas a continuous kilovolt regulator which 
ermits adjustment during viewing opera- 
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tion at any point from zero to 150 kv., so 
that, depending on density and thickness 
of the part under observation, clarity on 
the fluoroscopic screen can be obtained. 
The regulator has four 1]-in. linear scales, 
one each for KvP, aluminum, brass and 
steel. An electrical interlock, which inter- 
rupts the circuit while the radiographic 
compartment is open, is said to eliminate 
any danger to the operator from x-radiation. 


Lamp Guards 


To prevent lamps that are accidentally 
left in, or jarred into, an unlocked posi- 
tion from failing, a safety guard is avail- 
able having clips made to slide over the 
material thickness of the average non-metal- 
lic reflector, When used on steel reflectors, 
the clips can be pinched, or squeezed to- 
gether, so that they will remain in place. 
Each lamp is said to be cradled and re- 
strained so it cannot shift downward enough 
to clear the lampholders or sockets. 





Retaining safety guards; for two and three 
40-watt and two 1!00-watt fluorescent lamp 
fixtures. Wheeler Reflector Co., 275 Congress 
St., Boston, Mass. 


Silver Babbitts 


"No. 367° and ‘No. 397" silver-lead bab- 
bitts: compressive strengths at | percent de 
formation 7,250 and 6,000 psi., respectively: 
pouring temperature 630-680 deg. F. National 
Bearing Metals Corp., 4930 Manchester Ave. 
St. Louis, 10, Mo. 


Silver alloyed with a properly balanced 
lead base babbitt is a creation by the short- 
age of tin due to the war. The two types 
are said to have the same bondability and 
corrosion resistance as that of tin-base bab- 
bitts and retain hardness at operating tem- 
peratures without squeezing out. 





BUYING ELECTRICAL EQUIPMENT?— 
McGraw-Hill’s Electrical Buyers Reference 
is a convenient place to look first for 
manufacturers’ product data, names and 
addresses. 
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Spotlight 


New spotlight is designed to provide 
glareless illumination of sufficient intensity 
for an are welding operator to see his work 
distinctly through the dark lens of a weld- 





"Cat 89X39I"" arc-welding spotlight: 1!20 


volts: consists of three 300-watt reflector 
spot lamps surrounded by a circular shade; 
co atrolied by a foot-operated switch. Gen- 
eral Electric Co., Schenectady, N. Y. 


ing helmet, prior to striking the arc. It is 
mounted on an upright, telescoping metal 
standard and set in an 18}-in. diameter, 30- 
lb. cast-iron base. Lamps are mounted in 
adjustable porcelain holders, so that the 
area covered by the light beam can be in- 
creased, from a single, sharp spot 7 in. in 
diameter to a clover-leaf shaped pattern 17 
in. across at its widest point. 


Disconnect Switch 


Designed for ice conditions, the switch 
is stated to break ice quickly by the move- 
ment of the operating handle which first 
rotates the blade and splits the ice at both 
contact and hinge before the blade starts 
moving in its vertical arc. Its chisel-like 
blade cuts into the ice when closed from an 
open position. 





capacity 


disconnect switch; 
1,200 amp., 196 kv. Pacific Electric Mfg. 
Corp., San Francisco, Calif. 


"Type TW-3" 
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- Saree: 


‘%° Thimbleye 
Angle Bolt 


‘a Galv Eye 
and Eye 
Turnbuckle 

‘ 


~~ Peirce 
Pole Struts 
No 1500 





h” Eye Bolt 
with 
Square Washer 
**Hog"’ Guyed Poles 


Pole Struts for Hog 
Guyed Poles are furnished 
in three sizes with 
11,18, and 24-inch extensions 1 Ft deeper 
from the pole agg |g, an tender 


Guy-Guard 


. 
ri 














CORNER GUYS 








* Hang the Load on Hubbard Hardware 





212es for Strand 


from a” 6 l4 











STORM GUYS 


<3,” Holes> 


*” Hole> 


No. 7585 ef No. 6004 
Guy Hook 9 Arm Guy 
Attachment. 





No. 7586 


Storm Guy Attachment. 


No. 9786 Double Arming Eye Bolt 
84” and 44” Diameter—16” to 20” Lengths. 





HEAD GUY 





No. 7454 


Servisleey 


” 
ié 


Diameter 


—~Turned toward clamp 
bell mouth is driven over 
jioose end of strand 


HUBBARD 


HUBBARD ax» COMPANY 


PITTSBURGH OAKLAND ; ? CALIFORNIA CHICAGO 





No. 7545 
fern SEP Wedge and Shim Type 
Installation . Rock Guy Anchor 
of Kock Guy pe 
4 ichor with 
split End and 
Wedae 
No. 7595 
Guy Thimble 





Sizes for all standard 
No. 7547 Rock Anchor strand and Anchor Eyes. 
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IN FOR ANOTHER LOAD OF 








And “AMERICAN” Is Proud That “AMERICAN” Bomb 
Platform Bodies Are Helping Load The Bombs Quickly 


In war and in peace speed and efficiency in the handling and transportation 
of heavy material is mighty important ® ‘‘American’’ Bomb Platform Bodies 
like that shown above, specially designed and constructed for the U. S. 
Ordnance Department are in use today on many airfields, facilitating the 
transportation and loading of bombs on to 
our bombers ®@ For many years ‘‘ American” 
Equipment has been serving Utilities by 
helping to increase the speed and efficiency 
of the line construction and maintenance 
crews @ Of course, the first and primary 
job for all of us today is the winning of the 
war. While “American” is devoting itself 
today to production for Uncle Sam, still we 
are planning for Victory Day and the post 
war needs ®@ Immediately after peace we 
will be able to deliver, as fast as we can get 
chassis, equipment like that produced just 
before hostilities and we are also planning 
for many new developments. 

























PUBLIC UTILITIES EQUIPMENT FOR MOTOR VEHICLES 
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TECHNICAL LITERATUR 
















Piastics—The October, 1943, issue 
“A.S.T.M. Standards on Plastics” conta 
85 specifications, tests and definitig 
Copies of the 445-page publication can 
obtained from the American Society { 
Testing “Materials, 260 South Broad § 
Philadelphia 2, Pa., at $2 each. 


Textite Marertats—The 1943 compl 
tion “A.S.T.M. Standards on Textile My 
rials” contains 78 specifications, tests 
definitions as well as related informati 
and data on calculation of number of tes 
for textile materials—asbestos tape, |x 
fiber products, jute, glass, rayon, silk a 
wool, a yarn number conversion table a 
humidity tables. Copies of the 458-py 
publication is obtainable from Americy) 
Society for Testing Materials, 260 Soy 
Broad St., Philadelphia 2, Pa., at $2.25 ead 


TuNcsSTEN ELectropes—Application 
the electrodes for atomic-hydrogen, heli 
and argon arc welding, their physical pro 
erties, dimensions and current range in ap 
peres are listed in Bulletin No. 154, whi 
may be obtained from Callite Tungse 
Corp., 540 39th St., Union City, N. J 


RECTIFIERS Electronic principles 
mercury-are rectification, operation of z 
ignitron, typical connection diagram 
curves on comparative efficiency of pow 
conversion units, are contained in a bu’) 
tin entitled, “Ignitron Mercury-Arc Re 
tifiers” for 501 kw. and higher ratings. 2 
to 900 volts. The publication, No. GE! 
3706, can be obtained from the Genen 
Electric Co., Schenectady, N. Y. 

























































































“LicHTING Speciric FOR RAILRoaps.” 
22-page bulletin, lists foot-candle vali 
considered good practice for interior 
exterior areas for passenger stations, freig! 
houses, multiple storage warehouses, offic 
roundhouses and engine service plant pils 
machine shops, locomotive and freight ca 
repair shops, as well as for underpas y 
outdoor crane ways, watchman’s gates, pail 
shops and protective lighting. Numer 
sketches for lighting unit placements 2 
included. Copy is available from Engines 
ing Department, Holophane Company, In: 

342 Madison Ave., New York, N. Y. 


“INSTRUCTIONS FOR ToRCH Brazinc” wil 
four silver alloys outlines and_ illustra 
seven standard steps for the process. 7) 
two-page instruction sheet is made avai 
able by Handy & Harman, 82 Fulton » 
New York 7, N. Y. 


TimBpER CONNECTOR CONSTRUCTION 
Charts on load values, spacings, etc., 0 
ering use of Teco connectors, recommend? 
cambers for standard trusses, approxima' 
weights of various timber connectored 10° 
trusses, and a table of dimensional prope 
ties of American standard-sized lumber # 
contained in “Design Manual for Teco Tis 
ber Connector Construction.” The 40-p2z 
book, 1943 edition, has been issued by Tis 
ber Engineering Co., 1319 Eighteenth > 
N. W., Washington 6, D. C. 


“Packacinc Pays Orr” is the title ‘ 
bulletin B-6285, containing a monogram! 
select the correct air circuit breaker ' 
applications of standardized load cent 
unit substations, a tabulation of load brea 
switches and load break switch-fuse com E 
binations, and a description of the uly 
substations of 100 to 2,000 kva. capaci 
The bulletin can be secured from All 
Chalmers Manufacturing Co., Milwaukee | TH ; 
Wis. 
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SYNCHRONOUS STARTERS 
FOR 
220-550 VOLT MOTORS 











Companion Line to Bulletin 1075-A, Oil-immersed Starters 





Standard Open Starter for 
Full Voltage Starting 





Enclosed Reduced Voltage Starter 


AIR-BREAK TYPE WITH LIMF-AARC CONTACTORS 


HESE are completely wired units, each with 

line and field ammeters, overload relays, mount- 
ing of exciter-field rheostat, auto-transformer (on 
reduced voltage starters), etc. 

They are arranged for two or three phase service. 
Maximum ratings—(for both reduced and full 
voltage starting) 400 H.P., 220 volts and 800 H.P., 
440 and 550 volts. 

Standard features include equipment as illus- 
trated and described above. Optional features in- 
clude enclosures; disconnect switch; and when 
enclosures are desired for starters having this dis- 
connect feature, space for 3-phase bus is provided 

cas Gah. ea aia neers ar a at the top of the enclosure. Other options are indi- 
RETR ARR cating light; field-removal with automatic resyn- 
elem Sim PRE pened raer Seating ey chronization should motor pull out-of-step, etc. 


has one normally-closed and two normally-open contacts. 

At the left is easily adjustable, electronic-type relay which . : * : 

applies direct current to motor field to pull motor into Complete details are given in Bulletin 1076-A. 
Ask for your copy to-day. 


synchronism automatically. 


D-C AUTOMATICALLY APPLIED 


lp » & A cinglnrs od 
{ FJ) « ; S, 
y iP oO Cn tai gD Yo 


& MFG. CO., Cleveland 4, Ohio 
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EWS ABOUT PEOPLE 


Miss Sheridan to Retire 
from Detroit Edison 


Retirement of Sarah M. Sheridan, 
vice-president of Detroit Edison Co., and 
for many years its sales manager, has 
been announced by Alfred C. Marshall, 
president. While Miss Sheridan will not 
formally retire until March, 1944, she 


will, at the beginning of the year, relin- 
quish her duties and responsibilities. 
Angus D. McLay is now responsible for 
the sales department, having been ap- 
pointed sales manager in 1938 and 
elected a vice-president in 1943. Roy T. 
Duncan is commercial superintendent of 
the sales department. 

“Detroit, Miss Sheridan and the De- 
troit Edison Co. all grew together,” said 
Mr. Marshall, in commenting on Miss 
Sheridan’s retirement. “I have worked 
closely with Miss Sheridan for many 
years and know her first as a fine and 
gracious gentlewoman and secondly as a 
business woman, outstanding in the city 
and our whole industry in the technique 
of handling people and gaining their re- 
spect and co-operation. Miss Sheridan 
is largely responsible for the public re- 
spect and trust that this company has 
gained for itself, not only in our service 
area but in the industry. 

“Miss Sheridan’s strong belief more 
than 20 years ago that farmers, as well 
as city people, needed and should have 
electric service drove us to new engi- 
neering adventures in farm-line con- 
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struction and supply. Her insistence on 
continuous service, easy lamp renewals, 
fuse service and low rates are all taken 
for granted today, but were bold pioneer 
steps 40 years ago when Miss Sheridan 
was first responsible for the company 
dealing with customers,” Mr. Marshall 
recalled. 

Employees of the sales department re- 
cently presented to the company a por- 
trait of Miss Sheridan, who is widely 
known in civic and electrical utility 
fields. She was one of the first women 
in this country to be elected to an im- 
portant executive position in a large 
business, when, in 1921, she was made 
a vice-president of the company. 


W. J. Massey Appointed 
Lamp Sales Manager 


Appointment of William J. Massey 
as general lamp sales manager of the 
Westinghouse Lamp _ Division with 
headquarters in Bloomfield, N. J., 
has recently been announced. In his 
new position, Mr. Massey will have 
charge of all lamp sales activities of 
the lamp division, including district 
sales offices; the illuminating engineer- 


ing, commercial engineering and adver- 
tising departments. 

Mr. Massey has been associated with 
the commercial activities of the lamp 
division since 1907. In 1914, he was 


appointed assistant to the sales n.ap. 
ager and in 1923 became northeas'erp 
district manager with headquarter. jy 
New York. 

Appointed assistant sales mani ge; 
in 1938, Mr. Massey entered the Bloom. 
field Works in 1941, when sales head. 
quarters for the lamp division were 
transferred there from New York. 


Wiegand Co. Elects 
Fleming Vice-Presiden| 


Bruce A. Fleming has been elected 
vice-president in charge of sales of the 
Edwin L. Wiegand Co., Pittsburgh, Pa, 
He succeeds Ernest N. Calhoun, who 


recently became president of the comn- 
pany. 

Mr. Fleming has been associated with 
the appliance industry for the past 15 
years, having been active in the appli- 
ance promotion of the National Elec- 
trical Manufacturers Association and 
the Modern Kitchen Bureau. 


> Henry E. CHAMBLIss has been named 
manager of the Great Falls division o! 
the Montana Power Co., succeeding the 
late Clinton T. Booker. 


Wartter W. R. May, former news- 
paperman, has recently purchased the 
Oregon City Enterprise, a daily news- 
paper located in Portland, Ore. Mr. 
May, in returning to the newspaper 
field, relinquishes his position with Port- 
land General Electric Co. as director 
of public relations and industrial de- 
velopment. 


> A. H. Meyer, manager of the Midland 
sales district of the lamp department of 
the General Electric Co., has been 
elected to serve as vice-president of the 
Chicago Lighting Institute, filling the 
vacancy created by the death of John G. 
Learned, vice-president of the Public 
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How PRECIPITRON works 


You get 90% CLEANER Air 
with ELECTRIC Air Cleaning 











Yes... 90% cleaner air than is provided by conventional air 
cleaners. For each ounce of dirt that “escapes” in a mechanical | (! 
air cleaner, Jess than 1/10 of an ounce gets through the Precipi- | 
tron. The reason for this is that the Precipitron, operat- | 
ing electrostatically, removes air-borne particles as small as 


1/250,000ths of an inch in diameter. 








Uncleaned air contains dirt 
particles of various sizes. 





Sealed within the ventilating duct so that all air must pass 





through it, the Precipitron operates silently, efficiently, with no 


Sig 


* 


unit (or cell), two fine tungsten wires and three grounded rods He 


* 
an ae. create a strong electrostatic field. As each particle of dirt passes 
Se SG GE OE EE! © 


Mechanical cleaners permit through this field, it receives a positive charge of electricity. 
small particles, or about 10% 
of the dirt, to “escape.” 





| 
more moving parts than a storage battery. At the front of the | 
} 





These charged particles are then carried by the air stream to 
collector plates located behind the electrostatic field. Here the Hh 
dirt particles are quickly “grounded” on the oppositely charged 


plates. And here they stay ... until the plates are washed down 





with water and the deposit flushed harmlessly down the drain. 
Precipitron rernoves the small 


particles, too; is 993% effi- 
cient (based on weight tests). 


~] 


Because Precipitron consistently removes more 
than 991%4% of ALL air-borne dirt (measured by | 
weight), it has given a new meaning to commer- 







HEATING AND COOLING 
MUMIDIFTING mat 
. ae 







cial and industrial air cleaning. For full informa- 
tion on Precipitron and its applications... for 
immediate use in vital war production... or 
postwar use in other fields... write Westinghouse 
Electric & Manufacturing Company, Edgewater Be 
Park, Cleveland, Ohio. 


*Trade-mark registered in U. S. A. 






ross section of Precipitron installation in typical air conditioning duct. 







NVestinghouse Precipitron 
: — 
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Tune in on John Charles Thomas, NBC, Sundays, 2:30 p.m., E.W.T. 

















PALNUTS 


KEEP 
SWITCHBOARD 
ASSEMBLIES 


TIGHT! 





The I-T-E Circuit Breaker 
Company takes no chances on 
loosening of bolted assemblies 
in its switchgear. This rear 
view of an I-T-E 2 pole 
“LX” withdrawal type Circuit 
Breaker shows 16 _ places 
where PALNUTS are used 
to keep parts tight under 
vibration. 


Specify DOUBLE-LOCKING PALNUTS for Security! 


A switchboard cannot give continued, 
trouble-free operation unless all 
stay tight in service. Because of this 
fact, many switchgear manufacturers 
safeguard bolted assemblies with Double 
Locking PALNUTS ... and users specify 


them when buying. 


PALNUTS are single thread, tempered 
spring steel locknuts which are easily, 
quickly applied on top of the regular nut. 
Their unfailing double locking action 
holds tight under severe vibration “and 
stresses. PALNUTS require but 3 bolt 
threads space, are light in weight, low in 
cost, may be removed and re-used, assure 
perfect conductivity on electrical connec- 
tions. They are also widely used on steel 
towers, wood pole lines, fittings, con- 
nectors, disconnects, transformers, sub- 
station and other electrical equipment. 


r 





Used Today on 
Aircraft, Tanks, Jeeps, 
Military Vehicles and 
other War Equipment 





parts , 


Double Locking Action 


When the PAL- 
NUT is wrench- 
tightened, its 
arched, slotted 
jaws grip the bolt 
like a chuck (B- 
3), while spring 
tension is exerted 
upward on the 
bolt threads and 
downward on the 
regular nut (A-A), securely locking both. 











Add PALNUTS to present equipment— 
specify them on new equipment. Write 
for Palnut Manual No. 1, giving full 
particulars. 


THE PALNUT COMPANY 


51 Cordier St. Irvington, N. J. 


DOUBLE- 


Bele qivic 
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Service Co. of Northern Illinois. \, 
Meyer also represents the General] EF], 
tric Co. on the board of directors «| {hy 
institute. A. H. SCHNEIDER, genera! sala 
manager of the Public Service (o, , 
Northern Illinois, was appointed |} ,y t\ 
officials of his company to represe:it tly 
company on the board of directurs 
the institute, which position had aly 
been held by Mr. Learned. 


Indiana Municipal Group 
Elects New Officer 


Announcement has been made by tly 
Indiana Municipal Electric Associatin, 
Inc., of the election of the following ¢ 
ficers at its recent annual meeting jp 
Indianapolis: 

President, Glen Hayworth, superi: 
tendent Crawfordsville utilities; vic 
president. Ernest Wills, superintende: 
Pendleton utilities; secretary, Thoms 
J. Burrin, manager Lebanon utiliti« 
treasurer, Marvin E. Pogue, forema 
distribution. Frankfort, and progras 
chairman. R. W. Barkley, superinter 
ent Frankfort utilities. 


P Atsert Mixier, St. Louis attorne 
has been appointed by Gov. F. C. Du: 
nell as chairman of the Missouri Pu)! 
Service Commission, succeeding Fre 
ERICK STUECK, now in military servic: 
The appointment is subject to confirs 
ation by the Missouri State Senate. 


> Cuarces H. Weaver has been « 
pointed manager of the marine depar 
ment recently organized by the Wes 
inghouse Electric & Manufacturing © 
He will direct all commercial activiti« 
including the co-ordination of marke 
ing of the diversified products of tl 
company that are used for marine ser 
ice. As former manager of the mari 
section of the industrial department © 
Westinghouse Mr. Weaver is well know 
in the marine industry. 


> Rozert B. Sueparp has resigned & 
assistant director of the conservation 4 
vision of the War Production Boar 
Washington, to devote full time to 9 
regular position as chief electrical en’ 
neer of Undéffwriters’ Laboratories at ' 
New York~office. In announcing |! 
change. Howard Coonley, director of '! 
conservation division, said: “Since \!: 
Shepard joined the conservation divisi"" 
in April, 1942, he has been instrumen! 
in furthering the many conservati' 
measures which today are in effec! 
Mr. Shepard’s duties while he was ' 
loan from the laboratories were to ~ 
up programs for simplifying produ 
so as to release critical materials 4° 
manpower for the war effort. He w! 
continue to serve as the division’s rep" 
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Can you think of 7 better reasons for 


Here are provable facts— facts that have 
caused war industry to insist upon MILLER 
50 & 100 FOOT CANDLER Confinuous Fluor- 
escent Lighting Systems... 


| y | IMPROVED DESIGN of the 


Miller Continuous Wireway Flourescent Light- 
ing System, constructed to comply with wartime 
regulations for conservation of critical materials 
—the same as introduced in 1939. 


“ 


8? RUGGED LIGHTWEIGHT EQUIPMENT | 


—rigid compact channels and Masonite reflec- 
tors—no reduction in lighting efficiency. 





EXPOSED BALLAST for coolest possible 
operation—all wiring concealed but accessible 
upon removal of lightweight reflector. 


We suggest you write or wire today for complete information. 


THE MILLER COMPANY e« MERIDEN, CONNECTICUT 


installing MILLER Fluorescent now? 


W 3 4 LAMPHOLDERS rigidly mounted back- 


to-back for mutual stiffening and maintenance of 
spacing. Miller patented lamp lock also avail- 
able, minimizing danger of falling lamps. 


y 5 4 LOW INSTALLATION COST — savings 


of 30-50% again possible by use of 8 foot and 
10 foot rugged double length channels—one sus- 
pension per channel section—simplified wiring 
in continuous rows. 


Y 62 SIMPLIFIED MAINTENANCE—ballasts, 


lampholders and starters readily accessible — 
starters located between lamps. 


Y 74 UNIFORM ILLUMINATION—the 30 to 


90 or more footcandles required for war pro- 
duction easily obtainable from practical row 
spacings. 





ILLUMINATING DIVISION OIL GOODS DIVISION ROLLING MILL DIVISION 
Fluorescent, Incandescent Domestic Oil Burners Phosphor Bronze and Brass 
Mercury Lighting Equipment ond Liquid Fuel Devices in Sheets, Strips and Rolls 


WAR CONTRACTS DIVISION 
Wor Materiel 
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Check The Details— 


See why Wheeler means 


\ 


| = end to end, Wheeler Re- 
flectors are engineered with all the 
skill and experience of Wheeler’s 
62 years’ specialization in lighting. 
They’re “skilled lighting” that in- 
sures maximum lighting efficiency, 
durability, and convenience of in- 
stallation and maintenance. 

Examine a Wheeler Fluorescent 
Fixture, for example. Compare its 
high rigidity, obtained in spite of 
WPB metal-restriction, by 
Wheeler’s I-beam wiring channel 
construction. Notice that wiring is 
completely metal-enclosed, yet in- 
stantly accessible. Also note the ac- 
cessibility of starter switches; the 
speedy adaptability of the unit to 
continuous runs: and the ample 
provision of knock-outs for any type 
of mounting. 

Whether you need fluorescent or 
incandescent fixtures, specify 
Wheeler and you'll get such “skilled 
lighting”! Wheeler Reflector Co., 
275 Congress St., Boston 10, 
Mass.... New York City. Repre- 
sentatives in principal cities. 


Simpler Wheeler coupling speedily adapts 
single units to continuous rune. Note I- 
beam wiring channel design and accessible 
starter switches. 


Another Wheeler improvement! New 
Lamp Retaining Guard for modern fluor- 
escent fixtures. Provides new safety... 
positively prevents falling lamps. 


Distributed Exclusively Through Electrical Wholesalers 


Lighting Equipment 
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REFLECTOR 
COMPANY 


Specialists Since 1881 
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sentative in contacts with the Ame: cay 
Standards Association. 


W. A. Lewis and F. J. Voge 
Join Illinois “Tech’ 


Dr. William A, Lewis, Cornell Up). 
versity, and Fred J. Vogel, Westing 
house Electric & Manufacturing (Co, 
have recently been appointed to th 
staff of Illinois Institute of Technology. 
Dr. Lewis, director of Cornell Unive; 


W. A. Lewis 


sity’s school of electrical engineerin: 
has been named consulting electrica 
engineer to the Armour Research Four. 
dation at Illinois Tech and also a x 
search professor in the Institute’s ele 
trical engineering department. 

Mr. Vogel, who has been associated 


F. J. Vogel 


with Westinghouse Electric & Manv- 
facturing Co. for the past 24 years and 
who is an outstanding pioneer in the 
development of large power tran* 
formers, has been appointed profess! 
of electrical engineering. 

Mr. Vogel’s appointment became ¢ 
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Hazards in this plant involve the exten- 

ive use of flashy flammable liquids. 
Lnless extinguished in a few seconds, 
ire could mean the total loss of precious 
naterials and skilled man-hours. 





















rotection for these hazards is provided 
wy a Cardox System . . . individually 
ngineered to give the most effective 
ppplication of Cardox CO, for the spe- 
fic hazards protected by the system. 


How This Cardox System Performs 
ire in any of these hazards is detected 
isually or automatically. 
An alarm sounds, giving personnel notice 
o leave the fire zone. Time is allowed 
or complete eyacuation of personnel. 


A timed mass discharge of cold Cardox 
10», released into the fire zone, reduces 
xygen content of the atmosphere below 
ombustion requirements and cools out 
he entire fire. So rapidly is the Cardox 
10, discharged into the fire that burning 
ime is usually cut to a very few seconds. 
‘ince Cardox CO, is a non-damaging, 
hon-contaminating inert gas, there is no 
lamage or production delay caused by 
he extinguishing medium. 


How Cardox Systems 

Provide Uniform Performance 
Xtinguishment of this kind is possible 
udgg@'th a Cardox System, through engi- 
theagecered application of carbon dioxide 
haintained at a standard storage tem- 
rature of O°F. Cardox CQOz, extin- 
ishing performance is uniform, 
egardless of weather or plant operat- 
Mg te mperature. 












This view of a part of a Cardox System 
shows a 10-ton Cardox Storage Unit in 
which carbon dioxide is maintained at a 
standard storage temperature of 0°F. 


The advantage of uniform extinguishing 
performance can thus be provided in 
small or large systems, whether engi- 
neered for one or a number of hazards 
—indoors or out. 


Convenient hose reels can be included in 
the system for fire that would call for 
local direct application of Cardox COs. 
For example, loading or unloading vola- 
tile and flammable liquids. 


If you would like more information to 
help solve war plant fire protection prob- 
lems of today ... or in perfecting post- 
war plans for reducing loss of property 
and life by fire—write for Bulletin 514. 





* * * 


CARDOX CORPORATION 
BELL BUILDING * CHICAGO 1, ILLINOIS 


District Offices in New York * Washington 


Detroit + Cleveland + Atlanta + Pittsburgh 
Los Angeles ° Seattle 


San Francisco ° 
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How Cardox Systems 
Protect War Industries 


@ Timed discharges, as needed, through 
built-in piping systems .. . supplied 
instantly from a single storage unit 
holding tons (if required) of liquid 
Cardox COnx. 


@ Mass discharge of Cardox CO: **knocks 
out”’ fire, by ... 


®@ Reducing oxygen content of the at- 
mosphere below the concentration 
necessary for combustion, and . . . 

@ Cooling combustibles and fire zone 
below ignition temperature .. . 

@ Extinguishing fire quickly and com- 
pletely without damage from extin- 
guishing medium. 


CARDOX—CO, Systems with 
Enhanced Fire Extinguishing 
Performance 


A.Uniformity of CO2 characteristics. 


B. Extinguishing medium with uni- 
formly greater cooling effect. 


C. Accurate projection of CO2 through 
greater distances. 


D. Timed discharges, as needed, through 
built-in piping systems... supplied 
quickly from a single tank holding 
tons of liquid Cardox CO>. 











NON-DAMAGING FIRE EXTINGUISHING SYSTEMS | 
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Reduce Outages 


Avoid Cable Wear 
Reduce Maintenance 





RELIABLE 
CABLE HANGERS 


prolong life of cables 

and conserve  stra- 

tegic materials by 

eliminating wear on 
cable sheaths or on insulation of 
hand made cables. Reliable 
cable hangers hold cable and 
messenger together tightly with 
wide bearing surfaces which 
eliminates snaking and chafing. 
They are easily applied and make 
installations that are permanent 
and very neat. 


LOVER 35 YEARS SERVICE TO THE UTILITIES) 
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fective December 1, and Dr. Lewis as- 
sumed his new duties January 2. 

Dr. Lewis, who has been director of 
electrical engineering at Cornell since 
1939, has made notable contributions 
to power system relaying, the analyses 
of system stability, the derivation of 
transformer equivalent circuits and net- 
work calculator studies. Previous to 
his Cornell appointment, Dr. Lewis was 
associated with Westinghouse. He had 
charge of power system engineering 
application work for the New England 
and Pacific Coast districts from 1929 
to 1939, 

The author of a textbook and numer- 
ous technical articles, Dr. Lewis holds 
three degrees from California Institute 
of Technology. 

Mr. Vogel, whose pioneering achieve- 
ments in electrical engineering have 
also earned him national recognition, 
has just recently designed a new type 
of naval ordnance which has been 
adopted for use in World War II by 
the United States Navy. 


> Louis BatsAm has been appointed 
industrial relations officer in the per- 
sonnel department, Simplex Wire & 
Cable Co., Cambridge, Mass. Mr. Bal- 
sam has had an extended industrial ex- 
perience in Europe and the Far East, 
and for a year was a professor at the 
University of Pekin, China. 


> W. M. STEARNS, manager of trade 
relations and special contracts for the 
General Electric Co., has retired after 
39 years of service with that organ- 
ization. Mr, Stearns will be succeeded 
by W. A. SrepENSCHEK, who for the 
past three years has been assistant man- 
ager of trade relations and special 
contracts. 


> W. R. Ricuarpson, for many years 
foreman of testing, has been trans- 
ferred to the electrical engineering 
laboratory, Simplex Wire & Cable Co., 
Cambridge, Mass., where he will be 
concerned with the construction and 
maintenance of specialized electrical 
testing equipment. 


>I. W. Koxins, vice-president of the 
Warren Telechron Co. since 1935, has 
been elected president of the company 
to succeed Henry E. Warren. Mr. War- 
ren, founder of the company, resigned 
after having passed the retirement age. 
Mr. Kokins has spent more than 30 
years in the electrical manufacturing in- 
dustry. He joined the Warren Telechron 
Co. in 1926 as general manager and in 


1935 was elected a director and later in | 


that year became vice-president of the 
company. Mr. Kokins is active in the 
National Association of Manufacturers, 
being a member of the post-war com- 
mittee. He also is a director of the 
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STEEL 
CO 
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Scan dls ae ods | Na a 


Rural distribution lines of @Crapo Steel Cor 
ductor will prove efficient, economical and depeni- 
able for years under normal operating conditions. 
The rugged tensile strength inherent in this cor- 
ductor makes possible long-span, low-cost cor 
struction requiring a minimum of maintenance 
Relatively low 60-cycle resistance, low magnets 
permeability and low 60-cycle reactance contribute 
to improved electrical efficiency. 



















For rural extensions authorized by Utilities 
Order U-I-c, specify No. 6 B.W.G. Crapo HTC 
130 Stranded (3-wire) Conductor—the size an 
type recommended for the purpose. For informatio 

on this or othe 
applications, cor 
tact the nearest 
office of the Grey 
bar Electric Co, 
Inc., Distributors 
or write direct fo 
Engineering Man 
al containing cor 
plete informatio 
on @rapo St 
Conductors. 


INDIANA 
STEEL & WIRE CO. 


MUNCIE INDIANA 
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Moisture can play hob around electrical 


a equipment. 


it can be absorbed into the insulation 
= and lower its dielectric strength. 
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DIELECTRIC STRENGTH 


It can eventually result in all sorts of 


maintenance misery, as every engineer 
@ too well knows. 









he fibers in all Fiberglas* Electrical 





sulations are glass. 





That’s why they do not absorb mois- 
pre and thus they provide a better base 
t impregnation. As a result, the im- 
egnated Fiberglas provides high re- 
tance to destructive effects of moisture. 








Similarly, most corrosive vapors do 





jtattack this durable insulation, for the 
mple reason that glass fibers are un- 







lected by oils and acids (except hydro- 





10rkc }, 






Before the war, alert engineers were 
illfully adapting Fiberglas to many 
inds of equipment working under tough 
nditions. Fiberglas gained wide accep- 
knee as a superior electrical insulation. 











For the same reasons, it has gained 
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BUT THERE'S A PRACTICAL SOLUTION TO THE 


t's an insulation of glass... plus varnish 


wide acceptance in the Army, Navy, and 
war industries for many types of motors, 
generators, and transformers—for wire 
and cable in planes, tanks, and ships. 

As the production of Fiberglas Elec- 
trical Insulation is being constantly in- 
creased, more and more of this material is 
becoming available for more applications. 

Many design engineers, now working 
with Fiberglas, are also looking ahead. 
They see how they will get outstanding 
performance with this glass material in 
all kinds of electrical equipment for post- 
war markets. They also know that Fiber- 
glas gives them all the standard forms of 
electrical insulation to work with. 

Those who have repair or rewind prob- 
lems will also find it helpful to consult 


1944 


a MOISTURE PROBLEM! 


their electrical distributor regarding the 
possibility of using Fiberglas. 

Owens-Corning Fiberglas Corporation, 
Toledo 1, Orio. In Canada, Fiberglas 
Canada, Ltd., Oshawa, Ontario. 








FiBERGLAS* 


ST. M. Reg. U.S. Pat. Off. 











ELECTRICAL INSULATION 
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Today, Klein’s are serving on war fronts 
all over the world and on the industrial 
front at home. These tools, famous for 
quality since the first Klein plier was made, 
are aiding America to “finish the job.” 
Under war conditions, electricians, 
linemen, and users of good tools every- 
where are patriotically making 
their equipment last a little longer 


— give a little more service against 


ASK YOUR SUPPLIER 


Foreign Distributors: 
International Stendard 


Electric Corp., New York 


eRe 


ons LiFe tT 


i); : 


. KLEIN 


= 


the day when the Klein pliers they have 


always used will again be available. 


Postwar plans call for an extensive de- 
velopment of power and communication 
lines. All of this will mean a bigger de- 
mand for tools than ever before. Klein’s 
production of high quality tools in quan- 
tity for an America at war will be 
me | available to a peacetime America 


5 | as soon as that war is won. 


Keeping tcols and equipment in good 
condition is important these days when 
tools are so vitally needed for war pro- 
duction. To aid in the care and proper 
use of tools, Klein has prepared this 
handy pocket guide which will be sent 
without charge to anyone interested, 


& Sons 


moe OLE EN coo 


3200 
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Clock Manufacturers Associa ion 
America. 


OBITUARY 


> Erte F. WHItney, assistant dig, 
manager of General Electric C...’s , 
central district for the past 1/ ye 
died in Cleveland, Ohio, on Decey 
12, following an illness of sey 
months. A native of Bleakhouse P), 
tion, Miss., Mr. Whitney had been 
sociated with the company since | 
when he was graduated from the M 

chusetts Institute of Technology, 

only leave from the company was duy 
World War I. Before going to Cleve 

in 1929 to assume the position whic 
held until his death Mr. Whitney 

manager of the General Electric of 
in Portland, Ore., for six years. He 

a director of the Electrical League 
Cleveland, a member of the Clevel 
Engineering Society and of the bh 
of directors of the War Chest of Gre 
Cleveland. 


> Danie, P. McKinnon, head of 
land department of the Florida Px 
& Light Co., died on December 5 
Miami at the age of 49. Mr. McKin 
entered the employ of the Florida y 
ity in 1925. 


© Joun S. Ricuarps, director of 
search of the American Steel & Vij 
Co., Cleveland; Ohio, died suddenly 
his home in that city on December 
Born in McKeesport, Pa., in 1894, 
Richards was graduated from the 
negie Institute of Technology in Pi 
burgh. After working for the Natio 
Tube Co. and the Carnegie Steel @ 
he was made head chemist at the D 
ora. Pa., steel works of the Ameria 
Steel & Wire Co. in 1928. Mr. Rid 
ards was moved to Cleveland as 
metallurgist in the main offices in 1% 
and was manager of the metallurigé 
division from 1937 to 1942, when he ¥ 
appointed director of research. 


> C. S. GraHaM, utilities inspector # 
rate engineer with the electric depz 
ment of the city of Jacksonville, Fi: 
died on November 30, at the age of & 
Mr. Graham first became associat 
with the city of Jacksonville in 1916 
the capacity of chief electrical ins; 

tor. He was promoted to utilities 

spector and rate engineer in 1935. \ 
Graham received his engineering edu 
tion at the Georgia School of Tet 
nology. He obtained a position with! 
construction department of the ¢ 
Florida Electric Co. as a construct 
engineer. Subsequently he was ided 
fied with the Prairie Pebbel Phosph 
Co. and the Gainesville Gas & Elect 
Co. Rejoining the Florida Electric 

in Jacksonville, he was made supet 
tendent of construction, and from t 
time until 1911 he handled a large 
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y2 can buy this new postwar 


designed Fairbanks-Morse motor 


now —knowing that it will be just as 
modern —just as efficient—just as up 
to the minute in years to come as it 


is today. 


It is indeed a challenge to the future 
~in efficient motor design. 


@ It is a 40°C. motor. 
@ It is 2 protected motor! 


@ It has the most adaptable, conven- 
ient, and handiest conduit box you 
ever laid your eyes on! 


@ It has the famous Fairbanks-Morse 
COPPER-SPUN Rotor! 


FAIRBANKS-MORSE 


DIESEL ENGINES 
PUMPS 


WATER SYSTEMS 

SCALES 

MOTORS STOKERS 

GENERATORS FARM EQUIPMENT 
RAILROAD EQUIPMENT 
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Never before has there been 
more stamina — more protec- 
tion— more versatility built into 
a motor housing. A demon- 
stration is necessary to fully 
appreciate how much this 
motor can really offer you. See 
it and judge for yourself. 


Write Fairbanks, Morse & Co., 242 
Fairbanks-Morse Bidg., Chicago 5, Ill. 


(149) 125 





ume of electrical construction ) ork 
Florida and southern Georgia. W 
the Florida Electric Co. quit t' e ¢ 
struction business he went into ; art 
ship in the Ingram-Graham Elec ric ¢ 
of Jacksonville. His connectio. y 
the city of Jacksonville followed 
1916. Mr. Graham played a major » 
in the development of that city. He} 
came a member of the electric «om 
tee of the National Fire Protecy, 
Association in 1929. In 1931 hie 


Ingenious New 


Technical Methods 


Presented in the hope that they will 
prove interesting and useful to you. 





Beryllium Copper Bites 


It is an old saying that when a dog bites a 
man it is not news, but when a man bites a 
dog it is news. That being the case, it is cer- 
tainly news when copper bites into steel. 
Copper is, of course, one of the softer metals 
but when 2 percent beryllium is added to cop- 
per, its characteristics are changed. The alloy 
is heat treatable which explains the remark- 
able strength and hardness. Hit a chisel made 
of Beryllium Copper with a hammer and it 
will bite into steel without dulling the edge. 
Tools made of Beryllium Copper are non- 
sparking and therefore are used in ordnance 
plants, oil refineries and other places where 
explosions may occur from sparks off steel 
tools. Tensile strength as high as 200,000 
Ibs. psi can be obtained with Beryllium Cop- 
per; hence, it is used for many applications 
where resistance to high loading and impact 
fatigue are important, such as airplane motor 
bushings. Most of the critical springs and 
diaphragms used in aviation, Navy and Signal 
Corps instruments are made of Beryllium 
Copper because of its reliability as a spring 
material. 


We hope this has proved interesting and 
useful to you just as Wrigley’s Spearmint Gum 
is proving useful to millions of people work- 
ing everywhere for victory. 


You can get complete information 
about these tools from the Beryllium 
Corporation, Reading, Pennsylvania. 
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Into Steel 














Man has tried for ages fo re- 
discover the art of hardening 
copper. Today this can be 
done by adding to copper a 
small percentage of beryllium. 














Not only does it produce an 
alloy harder than tempered 
steel, but one that does not 
produce sparks, an essential 
when working near highly 
combustible materials. 


X-66 
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elected president of the southern 

tion of the International Association 
Electrical Inspectors, and for 
years he served as a member of Arti 
Five committee of the National 
trical Code and gave considerable 
tention to the task of rewriting and, 
ordinating the code. Four years ago 
resigned from this work and was 
cently invited to rejoin, a request { 
he declined because of ill health. 


> Cuartes Baier, for more than 
years purchasing agent for the 
monwealth & Southern Corp. and 
associated companies, died on Decg 
ber 16 at his home in New York aj 
a brief illness. He was born in Mem 
County, Pa., 55 years ago. 


> Curtis H. Veeper, 81, founder of { 
Veeder Manufacturing Co. and a di 
tor of the Veeder-Root Company, 
Hartford, Conn., died in that city 
December 27. In his early career 
was employed by the then Thom 
Houston Electric Co., at Lynn, 
and was active as an engineer in the 
sign of a pioneer electric locomoti 
mining hoists, electromagnetic clutch 
and other equipment. In 1939 Lehi 
University conferred upon him the he 
orary degree of doctor of engineering. 


> Epwin S. Fickes, who was a seni 
vice-president of the Aluminum Co. 
America until his retirement six yea 
ago, died on December 19 in Pasaded 
Calif., where he had gone to spend ti 
winter. His age was 71. A native 
Steubenville, Ohio, and a graduate 
Rensselaer Polytechnic Institute, \f 
Fickes became a superintendent of ¢ 
struction for an engineering firm 
Pittsburgh. In 1898 he became afi 
ated with F. S. Pearson as designer : 
estimator of power stations, which wé 
built in New York, Brazil, Sydo 
Nova Scotia, and elsewhere in Am 
ica and abroad. In 1899 he joined 1 
Aluminum Co. at Niagara Falls. 
following year Mr. Fickes was m 
chief engineer of the company 
headquarters at the new Kensingt 
works. Soon after he took over the ( 
sign of all building, engineering 4 
repair work. In 1919 he was promo 
to a vice-presidency, and ten years J 
was elected a director. In 1931 
Fickes was named a senior vice-p! 
dent. 
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Lone, UNINTERRUPTED 

SERVICE is the characteristic you 

want most in a capacitor. And that’s the 

reputation of Tobe Capacitors, earned through an 

almost complete absence of ‘‘returns’’! e Lasting stamina 

is built into Tobe Capacitors through every careful step in their 

manufacture...checked and cross-checked by frequent, rigid inspections. 

For your further assurance of complete satisfaction, every Tobe Capacitor is rated 

ultra-conservatively. e The Tobe Oil-Mite Capacitor shown below is oil-impreg- 

nated and oil-filled. It meets Army and Navy immersion tests. e The ingenuity of 
Tobe engineers is at your ready disposal in all capacitor 

problems. Inquiries will receive prompt attention. 





"S 
: cx, 
SPECIFICATIONS—TYPE RAL 300 CAPACITOR 2 semaeeets | 


SHUNT RESISTANCE INSULATING RESISTANCE — 

1000 megohms or better TERMINAL TO CASE 5000 megohms 

“ POWER FACTOR ... .002—.005 CAPACITY ..... 5.0—5.0 Mfd. 

WORKING VOLTAGE DIMENSIONS ... 2” x 33%" x 334" 

LONG LIFE 400 Volts D.C. at 72°C. Meets Army and Navy Immersion Tests 
ASSURED! 600 Volts D.C. at 38°C. Oil Impregnated—Oil Filled 
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ANUFACTURING- MARKETS 


Electrical Industry 
Sets Production Record 


Emphasis during year on production devoted directly to war 


equipment — Leaders of electrical manufacturing 


industry buoyed by 1944 outlook 


With a record year for both produc- 
tion and sales behind them, electrical 
manufacturers enter 1944 with the satis- 
faction of knowing that their 1943 pro- 
duction met the urgent requirements of 
the war program and was 20 percent 
more than in 1943. 


War Equipment First 


While emphasis during the year was 
on production devoted directly to war 
equipment, the electrical manufactur- 
ing industry was also called upon for 
new designs of apparatus for war pro- 
duction by other industries. Through- 
out the year research workers were 
called upon for the solution of numerous 
and important problems. Although their 
accomplishments are to some extent re- 
flected in the year’s progress report, 
still others will become apparent in the 
improved products of the future. 

Alert to the realization of the neces- 
sity of continued production for 1944, 
electrical manufacturers are also cog- 
nizant of their responsibility to play a 
vital role in achieving post-war economy. 

Comments at year’s end of several 
such manufacturers follow: 

R. C. MUIR, vice-president General 
Electric Co., Schenectady, New York— 


“The magnificent response of the elec- 


trical industry to the call for more and 
more war-needed equipment and how it 
met faster and ever faster production 
schedules is now well known, but not 
until the war has ended can the veil of 
secrecy be drawn back to disclose how 
the technical superiority of our war 
equipment was maintained while carry- 
ing on this phenomenal production. 
Any review of the year’s activities of 
engineers, research workers, and manu- 
facturing personnel can at this time 
merely indicate a few of their many 
brilliant achievements. Research work- 
ers and design engineers were called 
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upon to produce new materials, with 
better qualities, to replace those made 
scarce or unavailable because of the 
war; to invent new methods of defense: 
and to create entirely new weapons. 
And in their development of these new. 
complex weapons there were no blue- 
prints available—the devices had to be 
created.” 

GEORGE H. BUCHER, president 
Westinghouse Electric & Manufacturing 
Co., East Pittsburgh—‘‘Not withstand- 
ing the fact that in the first nine months 
of this year we manufactured and 
shipped more apparatus than we did in 
the entire twelve months of 1942, our 


backlog of unfilled orders still contin, «gs 
to be over a billion dollars, if all pla: ts 
under our management are includ: d, 
This is the highest figure it has ever 
attained. The payrolls of the company 
have reached almost a million dollar: a 

ay. A recent survey of the gross earn- 
ings of employees shows that over 
41,000 Westinghouse people will earn 
more than $3,000 each in 1943. This 
compares with 25,100 people who earned 
similar sums in 1942. ... The West- 
inghouse Electric & Manufacturing Co, 
is one of the companies that will not 
require a major amount of reconversion 
in that it has been manufacturing in 
many of its plants the same type of 
products it manufactured in peace time, 
the only difference being in the volume 
and the maximum use of its facilities, 
Major reconversion expenses will occur 
in the electric appliance division where 
all normal activity has ceased. Recon- 
version of all our plants to peace time 
pursuits should be accomplished in a 
matter of months. And while the cost 
would amount to millions of dollars, yet 
it would not be an excessive burden on 
the company.” 

R. C. COSGROVE, vice-president and 
general manager, manufacturing divi- 
sion, Crosley Corp., Cincinnati—‘We 
anticipate that our production will be 
confined exclusively to war products 
during the first half of 1944 and we are 
doing our utmost to keep our plants 
loaded to the maximum productive ca- 
pacity, not only to provide all of the 
war material.we are capable of produc- 
ing but also, when we get into peace- 





UNIVERSAL WIN ITS “E”—The Army-Navy “E” award for excellence in war produc 

tion was presented to the employees of Landers, Frary & Clark, New Britain, Conn. 

recently. L. to r., R. L. White, president of the company: Gen. Guy H. Drewry. who 

presented the flag: Capt. A. K. Atkins, USN. who presented the pins, and James 

Degnan. This was the second time in the history of the company that Landers, Frary 

& Clark’s war work was acknowledged officially. A certificate for outstanding work 
was presented to the company during the first World War. 
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ONLY AN ELECTRICAL WHOLESALER COULD THUS SPEED WAR PRODUCTION 


| 
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Wesco effected pilot control of motors 


i 


> 











i 

| 

Radical Use of Motor Starters Ended Sub- fo es 

} 

Chaser Space Problem; Saved 67% of Cost. WESCO SPEEDS WAR PRODUCTION | 
: * 190 separate electrical items, involv- | , 
Installed in the sub-chaser were two % h.n. Cirect current ing 45 manufacturers, were reauired | 

= z for two 110-foot sub-chasers. Wesco 

motors. The plan called for control of the motors from the pilot ordered, assembled, and delivered | 

house but the space was too cramped to contain the standard each set of 190 units at a great saving 


in time and labor. bia 


* Tie-up of a vital war plant was pre- 
vented when Wesco supplied 15 


direct current starters, each of which was 12” wide, 11%’ deep 
and 14”’ high. Wesco engineers suggested a radical idea—the 


use of a type of linestarter employed in industrial plants. This types of an “unobtainable” product Te 
; Ye ee aS SS ‘ —24 hours after receiving the order! 
starter is 45%4'’ wide, 3%'’ deep and 7%'’ high, and occupies 
. . . 
only 1-15th the cubic bulk of the conventional starter. f . 
WESCO SERVES BUSINESS 
The Navy éngineers were dubious, but Wesco made a satis- * By knowing local and national codes 
actory demonstration and won approval. Not only were the and — ; | 
two small starters easily accommodated in the pilot house but, f A ieapeaon informative and tech- 


since they cost $6.50 each instead of $20.00, the Navy saved 
$13.50 on each starter plus a quantity of tritical materials. 


* By warehousing stocks in anticipa- 
tion of customers’ needs. 








The ability to find practical and efficient solutions to seem- 
ingly impossible problems, has featured Wesco’s speed-the- 
Victory service to war plants, the Army and the Navy. That 
ability will be at your command in 194X. 





Westinghouse Klectric Supply Co. 


150 VARICK STREET. . NEW YORK (13), N. Y. 








— cn eR en 


A NATIONAL DISTRIBUTING ORGANIZATION WITH 80 BRANCHES 


oe 
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time production, to provide the fullest 
measure of employment possible. (ur 
employed personnel has increased three. 
fold during the past three years an: js 
still increasing. In our present manu. 
facture of war products—including elec. 
tronic devices and various types of radio 
apparatus, bomber turrets, gyroscopic 
sights and similar products—our skied 
personnel has, in many cases, origi. 
nated, designed and produced entirely 
new devices and equipment.” 
GEORGE W. MASON, president 
Nash-Kelvinator Corp., Detroit~ 


iti sineisiilk: So aibilail ep thalnneh Though our entire efforts are dedicated 
plus extra eapadty to tasure winknem i and will continue to be dedicated to our 
drop! That's the combination that has made part in the winning of the war, we have 
these Sherman Soldering Lugs the standard not overlooked our obligation in plan. 
of the electrical industry. ning for the post-war period. To this 
end, our executives are devoting much 
thought to the factors which will in. 
fluence the design trend, manufacturing 
processes, distribution methods and 
sales possibilities of the future. Without 
taking any necessary effort away from 


our responsibility in connection with the 
H. Pipers ig vended co. war production program, we are plan- 
’ 


ning and projecting so that at the proper 
time the company will be in a position 
to swing back to the manufacture o! 


HEAVY D UTY civilian products with a minimum los 


of time. This program, we hope, will 


SOLDERING LUGS enable us to re-convert with the leas 


possible dislocation of labor and with a 
minimum of temporary unemployment.” 





Sherman Lugs are bright and clean, too, with 
no sharp edges or burrs — and the contact 
surfaces are FLAT. 


Write for catalog which gives full specifica- 
tions on a wide range of sizes and styles. 








G.C.A. STAR METER SEAL ° 


FOR TYPE . 
Lamp —— Cs METERS Circular F-Lamps May 
grea. Make Debut After War 
Cartridge Fuse Ey Three circular fluorescent lamps wil 
Tongs __ -— 2 he probably be added to the line of lamps 
Switch Hooks { mee made by both the Westinghouse lamp 
Z ee >. division and General Electric lamp de 
Send fer Catalogue partment as soon as conditions permit 


We ase bstn mahing ‘ Specifications of sizes to be produced 


safety teols fer 27 years and current consumption are as fol- 
lows: 


THE G. C. A. . a Approx, Over-all Maximum Bulb —— 


Manufacturing Co. a eg be hy ENO FOR SAMPLED pee of Size atts 
STAR PORCELAIN CO. 8'/2 in. T-10 2 


Pittsfield, Mass. 561 Muirhead Ave. Trenton, N. J. 121%, in. T-10 
16 in. T-10 of T-12 40 




















It is believed that there will be avail: 


= CO Ke) pile) COLOR | | ici Macuant nay 
> | 





FUSES SIZE . 


The accepted standard of comparison for QUAL- Cement Replaces Putty 
ITY, SERVICE and DEPENDABILITY. 


ONLY COLORTOPS CAN GIVE YOU house chemists have developed a ne¥ 
THESE “PLUS VALUES”. . . . cement to replace putty for glass in 


@ Color rating indicator @ All soldered connections . * H 
@ Porcelain shock-proof top @ Guaranteed accuracy strument windows. This new synthetic 


@ Vent-proof top @ Distinctive modern design cement seals the glass to the plastic 


After extensive research, Westing: 


@ Large center contact rivet @ Underwriters Approval 


YOU CAN'T GO WRONG WITH COLORTOPS! instrument case far tighter than the 


putty formerly used. A simple, aute 
matic machine applies a narrow band 


Quick Inspection TRICO FUSE MFG. CO., Milwaukee, Wis. of the cement and the glass is pressed 
instructive to Users In Canada: IRVING SMITH LIMITED, Montreal 





Easy Selection 


into place. 
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Fifth of a series af statements about ETL comprehensive services 





A 
Vv 


COMPREHENSIVE SERVICES 
IN PROMOTION OF GOOD QUALITY 
IN LAMPS AND LIGHTING 


The following four elements of ETL comprehensive services have been 
reviewed in earlier statements of this series: 

INSPECTIONS AND TESTS AT FACTORIES 

Tests aT ETL HEADQUARTERS 

INSPECTIONS AND INVESTIGATIONS IN SERVICE 


RESEARCH AT ETL HEADQUARTERS 





Each of the four supplements and contributes to the value of the other three. 
None alone can attain to full effectiveness without the others. All possess 
unusual value because of the independence of the testing agency. All are 


available to any who desire to retain ETL services. 


These independent operations take place in the course of service to respec- 
tively producers and purchasers. Through them appropriate information 
from the experience of each becomes available to the other in a constructive 


manner, 


Growing out of specialization on electric lamps, there has naturally evolved 
an interest and concern in the quality and performance of lighting accessories 
and in lighting practice. ETL is actively engaged in improving both the 


materials of illumination and the manner of their use. 





vy 





ELECTRICAL TESTING LABORATORIES, INC. 


2 EAST END AVENUE AT 79th STREET, NEW YORK 21, N.Y. 























ELECTRICAL WORLD @ January 8&8, 1944 


(155) 


131 















































BEET 


Page 
a me Re oe! 


Sak x bo 


5 » 
wae 





Choose a 
TACHOMETER 
For Heavy Duty 


This sturdy, strong hand tachometer 
is always ready for immediate use. 
RPM and surface speeds are instantly 
indicated on the large easy-to-read 
dial. It is compact, accurate and 
thoroughly reliable. Single and triple 
range models up to 12,000 rpm. 
Write for engineering bulletin. 


ASSOCIATED RESEXRCH 
~@- a7 sd BAGEN $3 Emenee 14. 











THE ELECTRICAL BUYERS REF- 
ERENCE is packed full of buying 
and specifying information, all in 
one handy, ever-ready volume. 
Active electrical men say it’s the 
most valuable volume in their offices. 
Use it yourself ... it’s your first 
source of information. 


¢ ELECTRICAL - 
BUYERS REFERENCE 


330 West 42nd Street, N. Y. City 18 











Renew Marking & 
With Metal 


The Premax Way costs 


less than stenciling . .. 


and outlasts the pole. 








remax late dicts 


Division Chisholm-Ryder Co., Inc. 
4418 Highland Ave., Niagara Falls, N. Y. 
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Field Reports on Business 


Reports from the field indicate that several utility construction projects ure 
soon to get under way. Street and industrial lighting is poised for more 
activity. Now that the Christmas spurt has subsided, retailers are faced with 


the problem of restocking their shelves. 


NEW YORK 


Department store sales last week were 22 
percent higher than during the correspond- 
ing week a year ago, the Federal Reserve 
Board reported. The board added, however, 
that the large increase was due partly to 
Christmas falling on Saturday, permitting 
five days of heavy preholiday shopping in 
contrast with four days last year, when 
Christmas came on Friday. In the preced- 
ing week sales were 4 percent less than the 
similar period in 1942, while in the four 
weeks ended December 25 they totaled 5 
percent more than the corresponding period 
last year. 

As early reports indicated, retailers are 
faced with the problem of restocking their 
shelves. Lamps of all types were popular 
and the volume was high in small cotton 
and Oriental rugs. Some clearances were 
held to sell odds and ends, but no large 
markdowns prevailed. 

Civil engineering construction volume in 
continental U. S., according to the Engi- 
neering News-Record, totaled $28,180,000 
and is 19 percent lower than in the preced- 
ing week. This volume is also below the 
$76,295,000 reported ‘for the holiday-short- 
ened week in 1942. Current week’s volume 
brings the 1943 construction total to $3,061,- 
844,000, an average of $58,882,000 for each 
of the 52 weeks of the period. On the 
weekly average basis, 1943 construction is 
66 percent lower than the $9,305,829,000 
reported for the 53-week period in 1942. 
Private construction, $491,298,000 is 10 
percent lower than a year ago, and public 
construction, $2,570,546,000, is down 70 
percent when adjusted for the difference in 
the number of weeks. 


PACIFIC COAST 


Marine electrical fittings were an impor- 
tant source of Pacific Coast business dur- 
ing 1943, but indications point to a con- 
siderable cut in their local volume during 
1944. Navy type 9-S fixtures are now bought 
chiefly in the East and warehoused in such 
Navy yards as Mare Island, which mainly 
supplies the Bay Region shipyards. Elec- 
trical fittings for Maritime Commission 
ships are now mostly bought in Washington, 
so that coast marine orders may hence- 
forward largely cover miscellaneous and 
repair items. 

War supply contracts awarded California 
during the first nine months of 1943 total 
$2,786,323,000, as compared with $6,382,- 
587,000 during entire 1942. Aircraft firms 
received 80 percent of this 1943 volume. 
Two new reservoirs and three new power 
houses, costing $150,000,000, are contem- 
plated by San Francisco’s municipal Hetch 
Hetchy system, increasing its present ca- 
pacity by 150 percent. 

New government construction covers $10,- 
000,000 of marine bases in San Diego and 
San Bernardino counties, including ex- 
panded electrical systems. 

Orders and prospective orders include 
$24,905 G.E. load control, telemetering 
equipment for Tacoma, a low bid by Allis- 
Chalmers of $24,479 for six 1,667-kva. trans- 
formers for Los Angeles, wire rope for Am- 
pere station of Bonneville system, $152,000 
for gates, valves and cranes for Friant Dam 


of Central Valley project and a $56,8)9 
low bid for lighting installation at Army 
Airfield in California. Bids are being r. 
corded for 73 miles of 230-kv. (second) 
line of Grand Coulee system for comp] etig, 
by August 15, 1944. 


CHICAGO 


Several utility construction projects 
started or soon to begin brightened th 
electrical industry business horizon rf. 
cently. In Iowa, for example, Iowa Public 
Service Co., Sioux Falls, plans extension; 
to a certain transmission. With the appli. 
cation made for permission, work is sched. 
uled to begin soon, it is reported. Centra 
States Electric Co., Cedar Rapids, also ha: 
filed for permission to extend a transmission 
line and a hearing is pending. 

In Wisconsin the Richmond Center mx. 
nicipal utility has authorized surveys and 
cost estimates for expansion of the local 
power plant. Project will include a ney 
turbine and boiler and is scheduled for 
——. In the same state, at Rotschild 
Marathon Paper Co. is making surveys an( 
cost estimates on improvements in power 
equipment and facilities at its mill. 

Clearing Machine Corp., manufacturer o' 
heavy hydraulic electric presses and for: 
ing machines, is again expanding its plant 
—for the fourth time. 

Galvin Manufacturing Co., Chicago, pro 
ducer of radar and communication equip 
ment, will soon break ground for a major 
extension to its plant here. Chicago Tran: 
former Co. will also make an addition ' 
present plant capacity, it is reported. 


NEW ENGLAND 


State and municipal contracts will + 
prominent post-war projects and are «1 
pected to total large sums for new cor 
struction and in rehabilitation of publi 
institutions. Street and industrial lightin: 
are poised for more activity, and installa 
tions of the latter type in greater Bostor 
are increasing. Announcement of alloca 
tions of raw materials to manufacturer 
was received here as an indication of 
similar steps to follow in the not too distan! 
future, particularly in the major household 
appliance line. 

A $909,600 contract for the completion 
runways for the East Boston state airpor 
has been awarded to Gahagan Construction 
Co., New York, and will carry with i 
orders for special lighting equipment. In- 
dustrial lighting equipment sales are gain- 
ing in greater Boston, where last week 
extensions to a power line in one factor 
given to war production were begun, and 
two sizable installations of incandescent: 
undertaken. The demand for 750-watt in- 
candescent units for use over machines i: 
stronger and orders for lots to 50 are now 
not uncommon; one sale called for a rush 
delivery of 120 fluorescents to a northern 
New England factory. 

New England manufacturers bid 00 
350,000 ft. of electric cable, water heaters. 
and heating coils, capacitors, knife switche: 
(one group of which aggregated 2,000). 
distribution type transformers, and supplit* 
for light and power lines. 
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SERIES 4101 






Single Pole Double Throw 
Open Neutral Si 
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FOR GREAT FLEXIBILITY OF CONTACT ELEMENTS : Bs 


Mossman 4101 Heavy DutyLever [ ——Ji 
Switch for Electrical Control or 


Utilities are finding an ever broadening field of usefulness for the Mossman 4101 Heavy 
Duty Lever Switch for such applications as: 


1 Indication in remote control or telemetering circuits. 





2 Supervisory control circuits in load dispatching. 
3 Communication control circuits in utility and industrial plants. 
4 Testing and calibration in meter departments and for tube testing. 


The fact that the Mossman 4101 Switch is available in combinations as high as 12 springs 
per pile-up, 24 springs per position, or 48 springs total, permits a versatile control set- 
up of almost unlimited circuit arrangements. 


Any combination of five basic contact forms may be built up for each individual applica- 
of tion. Standard heavy duty contacts are of *%%" diameter, fine silver—10 amperes, 110 
volts A.C., non-inductive. Extra heavy duty contacts are of %" silver alloy —20 am- 
peres, 110 volts A.C., non-inductive. Breakdown rating of springs to ground is 2000 
volts—alternating current. 


Write for the new catalog which pictures and describes this 4101 Switch and the full 
line of Mossman precision electrical components which includes many types of heavy 
duty, multiple circuit lever switches, turn switches, push switches, plug jacks and special 
switching components. 





Donald P. Mossman Co., Inc. 
4 6133 N. Northwest Highway, Chicago (31), Illinois Tis 


MOSSMAN 
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Sales Opportunities 


Vp jez Vt; 
Uh} :3 Yf _ LLZQ 
Gy Ya Orecon—Portland General Electric Co., close to $2,000,000, with financing by D 
Coy Portland, plans extensions and improve- fense Plant Corp. Work is scheduled 
ments in transmission line. begin at early date. Company is affiliat 


with Publicker Industrial Alcohol Co., fp 
Micuican—Olds Motor Works Division, noted address. 

General Motors Corp., Lansing, plans three 
large additions to plant, comprising heat- Minnesota—Municipal Light & Po 
treating building, 240 by 600 ft.; hammer Department, Tyler, has authorized plans { 
shop, 180 by 440 ft.; and die shop, about expansion in municipal power station, 
180 by 190 ft., to be used for production of installation of additional equipment. 
heavy-duty motor truck axles for govern- mates of cost will be made. It is und 
ment. Cost reported over $1,500,000 with stood that development will be carried , 
. machinery and electrical equipment. Work as a post-war project. 

be begin soon and ge er acer ns for com- 

pletion next spring. Engineering depart- FLoripaA—City Commission, Panama (j 
LOCK Fluor escent Lamps ment of Argonaut Realty Co., General CC. E. Swank, pies manager, will recej 
against Motors Bldg., Detroit, another division of bids until January 21 for extensions ; 

General Motors Corp., is in charge. water supply system, including pumpi 

VIBRATION DIFFICULTIES idea te sap eee saat neal 
Catironnia—War Department, Washing- unit, controls and auxiliary equip 
It is a conceded fact that vibration at fluores- ton, D. C., has approved Plans. for or Smith S Gillespie, Jacksonville, are 
cent lamp contacts considerably impairs the sion in an army air base, comprising shops, _suiiing engineers. 
efficiency of lamps, starters and ballasts. Flur- warehouses and other buildings, with me- ; ‘ i 
o-locks aid materially in preventing this con- chanical and electrical equipment. Also Co_orapo—Construction Service, Vet 
dition. Furthermore Flur-o-locks insure the additions in power substation facilities, dis- ans’ Administration, Washington, D. ( 
proper installation of lamps and offer definite tribution lines and service connections. will receive bids until February 15 { 
protection against accident hazards wherein Entire project will cost about $1,000,000, additions to institution consisting of s 
lamps ere so nt xem ia negra — and will be supervised by U. S. District eral buildings. Project will include o 
pone rn pone pom ptcwicen yi 20 FOR Engineer Office, Los Angeles. Contract for plete electrical installation, comprisi 
SAFETY AND CONSERVATION USE building erection has been let to Bressi & conduit system, outside electrical lis 
FLUR-O-LOCKS. Bevanda Constructors, Inc., 6950 Tujunga _ electric elevator, lighting system and { 
Ave., North Hollywood. tures, ventilating system and other faci 

ties. 


Z 
14 











Write for Further Information 





Wasuincton — Cowlitz County Public 
-Goneh-@ am eer, | PANY | Utility District No. 1, Longview, plans new Ittinois—lIllinois-lowa Power Co., Mo 
505 Grand Avenue | transmission line from power substation of _ ticello, plans extensions in distribution lin 
NEW HAVEN. 5 CONN | BPA, to PUD substation. Program has in parts of two counties for expansion i 
secured a priority rating and work will be rural electric system, with service conn 
placed under way soon. After close of _ tions and other facilities. 
war, it is proposed to construct another 
line between same two points. CaLirorNiA—Bureau of Power and Lig 
Los Angeles, is arranging a six-year p 
FLoripA—Bureau of Yards and Docks, war expansion and improvement prog 
Navy Department, Washington, D.C., plans in power plants, transmission and distri 
new airport, including hangars, shops, ware- outing lines, power substations and 
houses and other structures, with mechani- plant structures to represent a total ¢ 
cal and electrical equipment. Also power mated investment in that period of ab 
substation unit, control tower, lighting sys- $20,000,000. H. A. Van Norman is gener 
tem and other facilities. No estimate of | manager and chief engineer. 
cost announced. Robert & Co., Bona Allen 
Bldg., Atlanta, Ga., are consulting engi- Iowa—Park Commission, Des Moine 
neers. Arthur Daniels, commissioner, is arrangi 
a federal grant of about $800,000 for 
Anizona—Phelps-Dodge Corp., Douglas, pletion of municipal airport, originally ¥ 
has plans maturing for new pumping sta- gun as a WPA project. Work will inclu 
tion for water supply for mining proper- additional buildings, with mechanical 
ties, with installation to comprise five electrical equipment. It is proposed toi 
motor-driven vertical turbine pumps, with stall a lighting system to cost abu 


mee A controls and accessory equipment. This is $30,000. 
Effectively used as guy line ground, or part of a water development to be carried 


transformer and lightning arrester connec- out by company to cost in excess of Micuican—General Motors Corp., 
tion to A. C. S. R. or copperweld conduc- $2,500,000. Project will be financed by eral Motors Bldg., Detroit, is arranging 
tors where the diameters may be from 8A Defense Plant Corp. Leeds, Hill, Barnard post-war plant development for new afi 
copperweld to .595 A: C. S. R. armour & Jewett, 601 West 5th St., Los Angeles, ate now being organized under name 
rods. Wire sizes .595” to 5/32”. Calif., are consulting engineers. Diesel Equipment Division, to manufacts 
ADAPTABLE TO A WIDE RANGE injectors and allied specialties for dits 
OF USES Loutstana—Airport Committee, Chamber engines produced by Diesel Engine Di 
of Commerce, Opelousas, H. J. Wier, chair- sion of company. Plant will comprise s 
{ man, plans to begin work early in spring eral one-story buildings, and is reported 
C) on new airport near city, comprising cost in excess of $500,000, with machin¢ 
J 

















hangar, shops and other industrial build- and electrical equipment. Company ¢% 
ings, with mechanical and electrical equip- neering department will be in charge. 
ment. Also power substation facilities, dis- , . 
tribution system, contro] station and other Texas—Board of Public Works, fe 
service installation. Cost estimated close to Worth, plans installation of motor-dri 
$886,000, with financing provided by gov- pumping machinery, with controls # 
| ernment. auxiliary equipment in new pumping § 
J tion for municipal waterworks. Cost ¢ 
PENNSYLVANIA — Continental Distilling mated about $103,900, and financing ! 
WRITE FOR BULLETIN 8-B | Corp., 1429 Walnut St., Philadelphia, will that amount has been arranged throw 
- have plans prepared by United Engineers federal aid. It is understood that proj? 
+ PF PSTTT TT CTT =| & Constructors, Inc., 1401 Arch St., Phila- will have a priority rating. Freese 
r thin: Voselocd dens and “auaeiene delphia, for proposed additions in plant for Nichols, Capps Bldg., Fort Worth, are “ 
S. £. VIME AT THIRD «+ CIMCIBNAT:, CHIC production for government. Cost estimated sulting engineers. 
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Every phase of 
electrical maintenance 
and repair work 
covered in this library 








hew-to-do-it informatien 


Every man concerned with the care and 
easel of electrical machinery should have 
these practical books, with their helpful 
tables, diagrams, data, methods and kinks. 
Every one of the five volumes is jammed 
to the covers with sound, how-to-do-it in- 
formation—the kind you have to have when 
anything goes wrong. Liberal use has been 
made of practical data and practice in re- 
pair shops so as to combine the good fea- 
tures of a library of methods with hand- 
book information covering these methods. 


Electrical Maintenance 
and Repair Library 


2042 pages, 1721 illustrations and diagrams 


These books show you how to 
—install all types of motor and generator 
its; 

+ loente breaks in armature windings and 
do a workmanlike job of rewinding; 

—know just what is wrong with an elec- 
trical) machine and take charge of in- 
stallation and maintenance work; 

—make accurate tests of switchboards and 
apparatus and correctly balance the 
power with the load; 

—handle every sort of wiring job; 

—show competence, whether it be in the 
use of a Stillson wrench or a Wheatstone 
bridge. 


Includes trouble-shooting book 


Now, in addition to four well-known practical books 
on all details of testing, connecting, rewinding, in- 
stalling and maintaining electrical machinery, the 
Library includes Stafford’s Troubles of Hlectricai 
Equipment, a handy book giving helpful maintenance 
information, special trouble-shooting charts, explana 
tions of symptoms and causes of machinery troubles. 
specific remedies, etc. This revised library gives you 
the ability to handle bigger jobs witb surety of 
results. : c 
10 days’ examination 

Easy monthly payments 

We want you to examine this Library for 1 
the end of that time, 

no obligation to keep them. On the other if you 
decide you want the help these books can give, start the 
small monthly payments then, and in s short time the 
books are yours, right while you have been using them. 
Send the coupon today. 





McGraw-Hill Book Co.,Inc., _ 

330 W. 42nd St., New York 18, N. Y. 

Send me Electrical Maintenance and Repair Library, § 
volumes, for 10 days’ examination. If I find the books 
satisfactory, I will send you $1.00 in 10 days, and $3.00 
® month until $15.00 has been paid. Otherwise I will 
return the books postpaid. 
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LETTERS 
TO THE EDITOR 





Did Not Pigeonhole 
Van Lear Report 


To the Editor of Evectricat Wort: 


On page 54 (2222) of your Decem- 
ber 25 issue there is the following 
statement: “The report [Van Lear re- 
port] was pigeonholed, he said, by 
M. M. Samuels, then head of REA’s 
research organization.” 

Those of your readers who know 
me need not be told that I never pigeon- 
holed anything in my life. I have al- 
ways been in favor of all engineers 
making all facts known to all other 
engineers, provided the figures are 
substantiated. In the specific case I 
considered it very fortunate for the 
engineering profession that a scholar 
of such high caliber and independent 
thinking as Dean (now Colonel) Van 
Lear agreed to undertake the prepara- 
tion of the report and worked day and 
night on it. 

Not only did I recommend the release 
of the report but its presentation be- 
fore one of the national engineering 
societies. I did not know then and do 
not know now of any reason for with- 
holding it. 

M. M. Samuets, Chief 

Technical Standards Division, 

Rural Electrification Administration. 


The Goal Is Not Fantastic 


To the Editor of ErectricaL Wort: 


I read with interest your editorials 
“The Goal” and the “Elixir of Life,” in 
the October 16 and November 13 issues. 
The goal you describe is by no means 
fantastic—it is quite capable of being 
reached. “Planned load building” is the 
answer, and [| think that if these in- 
creased loads are to be attained soundly 
and profitably, utility sales managers 
are going to have to give a great deal 
of attention to at least the fundamentals 
of cost analysis. Building loads in the 
volume which you describe must be done 
on a “net revenue” rather than a gross 
revenue basis. Not only are we going to 
have to give a great deal of attention to 
the design of our rates and to keeping 
them as promotional as possible, but we 
are going to have to sell intelligently 
and scientifically in order to do the job 
properly. 

I am sure you will be interested in the 
tabulation of kilowatt-hours per resi- 
dential customer and price per kilowatt- 
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South Carolina Power Co, 
Residential Electric Service 
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hour for South Carolina Power (), 
which I am attaching. You will note thy 
from 1930 to 1936 we more than double: 
our use per customer, and by the enj 
of the current year it will again hay 
approximately doubled. In 1944 we « 
pect to sell 2,200 kw.-hr. per re 
dential customer, and in the first “ng. 
mal” year after the war we have set; 
goal—and I believe we can reach it- 
of 2,700 kw.-hr. per customer. 
Your editorials are, in my opinio 

very much “on the beam.” 

J. F. Crist, Vice-Presiden: 

South Carolina Power ( 

Charleston, S. C. 


Three Methods for Control 
of Voltage Regulation 


To the Editor of ELectricat Wort: 


Referring to the October 2 issue of 
EvLectricaL Worip, on page 86, 1 
upper illustration, “Standard distrib 
tion transformers on a multi-groundel 
common neutral system to give the ¢& 
fect of taps... .” I believe some mis 
understanding may exist by having bo 
lines extend upward from each primar 
winding; for example, in diagrams (}) 
and (c) if the primary neutral is cor 
nected to the 240-volt secondary le 
one 120-volt secondary coil of the trans 
former would be shorted if the right 
hand primary lead were grounded. 

I offer the following suggestion { 
your readers: If each right-hand lin 
were deleted or construed as a “2,40 
volt dimensional” line the diagram 
would be more easily interpreted au 
the connections would be in keeping {or 
a multigrounded common neutral 5 
tem. 

H. J. Henperson, 
183 Serpentine Roaé 
Tenafly, N. J. 


$500,000 Dam Completed 


Completion of the 500-foot concret 
dam at the northeast end of the Wi 
mette River Falls horseshoe has bet 
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Here's A Fine 


Opportunity For 
Someone..... 


This publication needs a 


PROMOTION and RESEARCH MAN 


We're looking for an electrical man with a 
yen to get into advertising and publish- 
ing...or an advertising man who knows his 
way around in the electrical business. 


We've heard all about the manpower 
shortage, but somehow we've got a 
feeling that there's a man around who 
would welcome this opportunity to get 
established with one of the world's 
largest publishing houses . . . McGraw- 
Hill. This particular job is vacant only 
because the man who held it has been 
moved up the ladder. In other words, 
it's no war baby. 


Here's the sort of a man we're looking 
for. We don't expect to find all these 
qualifications rolled up into one indi- 
vidual, but the more you have the 


_ better. 


He likes to write. |t's not painful for 
him to sit at a desk and pour out words. 
He expresses himself clearly on paper 
and enjoys doing it. Maybe he has 
written some advertising, edited a house 
organ, or handled publicity for a manu- 
facturer—at least enough to get the 
taste of printer's ink and like the flavor. 


He has a liking for research ... . if 
he hasn't done much of it, at least he 
is curious enough to want to investigate 
things, and he has the patience and 
sound grasp of elementary mathematics 
that will enable him to supervise tabu- 
lations, work out the results in chart 
form, etc. 


He has some technical background. If 
he's a full blown E.E., M.E., or something 
that would be fine . . . but all we 
really insist upon is that he has an under- 
standing of things electrical . . . can 
go into a utility or an electrical con- 
tractor's shop and have a reasonable 
grasp of what goes on. 


In replying tell us such facts as your 
age, draft status, salary desired and 
anything else that you think will help 
us fit you into the picture. The job is 
open right now, so the sooner the 
better. 


Sales Promotion Dept. 


McGRAW-HILL PUBLISHING COMPANY 


330 W. 42nd Street, New York 18, N. Y. 
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BARKER & WHEELER 


Utility and Industrial Valuations, Design and 
Construction of Power Systems, Water Supplies, 
Sewerage and Sewage Disposal, Factory Produc- 
tion and Cost Control Systems. 

11 Park Place, New York City 

36 State Street, Albany, N. Y 


H. F. FERGUSON 


Consulting Electrical Engineer 
Expert advice on location and purchase of right of 


way. 
Industrial plant layouts & surveys. Rate com- 
parisons. 


288 Alameda Avenue Youngstown, Ohio 


J. H. MANNING & COMP 


ENGINEERING 
SERVICES 


120 BROADWAY, NEW YORK 








BLACK & VEATCH 


Consulting Engineers 


Water, Steam and Electric Power Investigations, 
Design, Supervision of Construction, Valuation, 
Tests and Laboratory Service. 


4706 Broadway, Kansas City, Mo. 


ROBERT E. FOLEY 


CONSTRUCTION CORPORATION 


Rural Lines—Transmission Lines 
Fire Alarms—Telephone Lines 


48 Griswold St. Binghamton, N. Y. 


DANIEL W. MEAD 
F. W. SCHEIDENHELM 


Consulting Engineers 
Hydro-Electric Development, Dams, Water Sy 
Flood Control, Engineering Problems relating 
Water Rights ‘and Water Power “aw. Appraiai) 

New York City, 50 Church St. 











E. J. CHENEY AND CO. 
ENGINEERS AND CONSULTANTS 
Design, Supervision of Construction 
Rehabilitation Engineering, Reports, Studies 
Valuations, Economic and Business Surveys 


61 Broadway New York 


FORD, BACON & DAVIS, Inc. 


ENGINEERS 


DZSIGN ¢ CONSTRUCTION 
VALUATIONS « REPORTS 
New York—Phi.ace.paia—Washington—Chicago 


PUBLIC UTILITY ENGINEERIN 
& SERVICE CORPORATION 


Consulting Engineers 
Design Operatic 


Steam—Hydraulic—Gas 
231 S. La Salle St. Chicago 4, 














COLUMBIA ENGINEERING CORP. 


STRUCTURAL, MECHANICAL & 
ELECTRICAL ENGINEERS 


War Plant Design - Supervision of 
Construction - Engineering Reports 
61 Broadway 323 Plum Street 
New York, N. Y Cincinnati, Ohio 


FRANK F. FOWLE & CO. 


Electrical and Mechanical 
ENGINEERS 


35 East Wacker Drive Chicago, IIl. 


Recording & Statistical Cor 


BILL ANALYSIS—CONSUMPTION 
STUDIES 
THE ONE-STEP METHOD 
Bill Frequency Analyzer 


102 Maiden Lane New TY. 








HUGH L. COOPER & CO. INC. 


General Hydraulic Engineering, including the 
design, financing, construction and management 
of hydro-electric power plants, 


30 Rockefeller Plaza New York 


GILBERT ASSOCIATES, INC. 


Engineers and Consultants 
DESIGN, CONSTRUCT, OPERATE & MAINTAIN 
INDUSTRIALS AND PUBLIC UTILITIES 
Reports « Rates ¢ Labor relations « Safety « 
Purchasing ¢ Costs ¢ Laboratory 
61 Broadway . National Press Bidg. 
New York Reading, Pa. Washington, D. C. 


SANDERSON & PORTER 


E para 


the 
FINANC ING—REORGAN IZATION— 
—— —CONSTRUCTIOS 


INDUSTRIAL and ou BLIC UTILITIES 
Chicago New York San Francis 











JULIEN H. DAVIS 
Member A.LE.E, 
Consulting Engineer 
Industrial 
Utility—Electrical—Mechanical 
740 So. Broadway Los Angeles, Calif. 


HENKELS & McCOY 


(Electric & Telephone Line Construction Co.) 


Wood pole transmission lines 
Electric Distribution and maintenance 


Philadelphia, Pa. 


SARGENT & LUNDY 
ENGINEERS 
140 South Dearborn St. 
Chicago, III. 








DAY & ZIMMERMANN, INC, 
ENGINEERS 


Construction Management 
Investigations and Reports 


PHILADELPHIA 
Packard Building 


Design - 


NEW YORK CHICAGO 


HOOSIER_ ENGINEERING 
COMPANY 


Erecting Engineers 
Transmission Lines, Substations 


46 So. 5th St., Columbus, Ohio 
327 South LaSalle Street, Chicago, Il. 
136 Liberty St., New York 


STONE & WEBSTER 
ENGINEERING CORPORATIO 


Design and Construction _ 
Report * Examinations * Appraisals 
Consulting Engineering 
BOSTON « NEW YORK ¢ CHICAGO ¢ HOUST! 
PITTSBURGH ¢ SAN FRANCISCO ¢ LOS ANGE 











. 
Ebasco Services Incorporated 
Industrial Division 
Design and Construction 
Financial and Operating Consultation 
Investigations and Reports 
Consulting Engineering 
Two Rector Street New York 





WILLIAM S. LEFFLER 


succeedin: 
CHARLES F. LACOMBE- WILL IAM 8. LEFFLER 
Engineere—Economiats 
RATE RESEARCH SALES RESEARCH 


‘OR 
POST-WAR oe oy 
Cost Analysis Rate Cases 
Noroton, Connecticut 


THE J. G. WHITE 
ENGINEERING CORPORATIO 


Engineers — Constructors 


New York, N. Y. 











Electrical Testing Laboratories Inc. 
WAR WORK TESTS 


ELECTRICAL MECHANICAL — PHYSICAL — 
CHEMICAL for compliance with Government 
Specifications. 

Inspection— Analysis—Research—ertification 
2 East End Avenue at 79th Street New York 








CHAS. T. MAIN, INC. 


Engineers 
Boston, Mass. 
Electric, Steam and Hydraulic Projects. 


Investigations, Reports, Designs and 
Appraisals. 








WELSBACH ENGINEERING 

MANAGEMENT CORPORATIO 

Engineering - Electrical Construction 

Management - Electric and Gas Stre? 
Lighting Maintenance 

1500 Walnut Street Philadelphia 2 
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Men are scarce... 
war demands max- 
imum production 
from each ; 
Paragon Automatic 
Electric Timers 
greatly increase 
production per man. 
They are doing it in 
thousands of appli- 
cations, such as: 
watchman signals, 


power dis- 
connect, conveyor operation, 
pump operation, light exposure, 
liquid agitation, enamel baking, 


heat treating, rubber curing, 
plastic molding, etc. 

Let us help apply automatic 
time controls to one or more of 
your operations. Just give us the 
details and one of our Timer 
Engineers will make recommen- 
dations without obligation. 


WRITE FOR THIS BOOK 
.. » Describing industrial timers, 
time-switches and other time con- 
trols. Contains —=_ 
illustrations, con- 

struction. and in- | Paar 
stallation data, list | e F ots 
prices and refer- \; oe 






ence information. 





PARAGON ELECTRIC CoO. 
407 South Dearborn Street 
CHICAGO, ILLINOIS 


P. ragon lh 
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announced by the Gilpin Construction 
Co., at a cost of approximately $500,000. 
The dam was built for the Portland 
General Electric Co. 


REA Allots $349,000 
to Six Systems 


The Rural Electrification Administra- 
tion recently announced that loans total- 
ing $349,000 had been made to six co- 
operatives in five states. The largest loan 
was made to the Mid-South Electric Co- 
operative Association, Navasota, Texas, 
$190,000, including funds for construc- 
tion of 180 miles of line to serve 424 
members. 

Other allotments, to be used chiefly 
for extension of electric service to 
nearby farms meeting WPB standards 
outlined in the increased food produc- 
tion program, are as follows: 

Arizona—Sulphur Springs Valley Elec- 
tric Co-operative, Inc., Willcox, $10,000. 

Minnesota—Wright-Hennepin Co-opera- 


tive Electric Association, Maple Lake, 
$28,000. 
Nepraska—Burt County Rural Public 


Power District, Tekamah, $60,000. 
Ox.anomA—Northeast Oklahoma Elec- 
tric Co-operative, Inc., Vinita, $36,000. 
Texas—Cap Rock Refrigeration Co-op- 
erative, Inc., Stanton, $25,000. 


This brings REA allotments to $473,- 
499,973, of which $6,551,678 represents 
operations during the current fiscal 
year. 


Recent Rate Changes 


Ipswicu, Mass., municipal lighting de- 
partment made a reduction of one-half cent 
per kilowatt-hour beginning January 1 for 
energy sold to domestic and commercial 
customers, and also lowered power rates 10 
percent. Increased consumption of energy 
permitted the cut. 


PiymoutH, Wis., municipal electric util- 
ity has been authorized by the Wisconsin 
Public Service Commission to reduce its 
rates approximately $2,000 a year, effective 
January 15, The commission stated the cut 
would eliminate certain discriminations 
and materially simplify the utility’s rate 
structure. About 60 percent of the 700 
rural customers will benefit by the change. 


CentraL New York Power Corp. has 
been ordered by the New York Public 
Service Commission to reduce its street 
lighting rates in the village of Baldwins- 
ville, Onondaga County, by $600 per annum. 
Upon recommendation of Commissioner 
Neal Brewster, who directed the proceed- 
ing, the commission requires the utility to 
submit by January 15, a schedule embody- 
ing the reduction. The village is now being 
billed on the basis of annual charges 
amounting to $6,440. A memorandum by 
Commissioner Brewster on the subject re- 
views the various factors involved in serv- 
ing the village street lighting system and 
concludes that the cost to the company in 
supplying the serice is $5,860. 


1944 






























MATTHEWS 
SECONDARY CUTOUTS. 


Rating: 
100 Amperes 250 Volts 
Rupturing Capacity 
5000 Amperes 


You can fuse them 
with any make of 

standard primary 
fuses. 


They indicate 
outages. 





a 
—_ 


For isolating service entrance 
faults; for protecting banked 
transformer secondaries; 
or for protecting transformers 
from secondary faults, 
Matthews Secondary Cutouts 
| have proved themselves very 





efficient and low-in-cost 
for many years. 


For Sectionalizing as shown below. 











5 | 




















AA 


Send for Bulletin 101-A. 


W. N. MATTHEWS 
CORPORATION 
ST. LOUIS, U. S. A. 
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SEARCHLIGHT SECTION 


EMPLOYMENT BUSINESS 


UNDISPLAYED RATE: 
10 cents a word, minimum charge $2.00. 
(See | on Box Numbers.) 


POSITIONS WANTED (full or part-time in- 


dividual salaried employment only), '/2 above 


rates. 
PROPOSALS, 50 cents a line an insertion. 


OPPORTUNITIES 


INFORMATION: 


BOX NUMBERS in care of any of our New 
York, Chicago or San Francisco offices count 
10 words additional in undisplayed ads. 


DISCOUNT of 10% if full payment is made in 
advance for four consecutive insertions of 
undisplayed ads (not including proposals). 


EQUIPMENT—USED or RESA 


DISPLAYED—RATE PER INCH: 


The advertising rate is $6.75 per inch for ai 
advertising = pearing on r than a con 
tract basis, ntract rates quoted on request 


AN ADVERTISING INCH is measured % inch 
vertically on one column, 3 columns—30 7 
—to a page. E. W 


NEW ADVERTISEMENTS received by 10 A. M., January 17th will appear in the January 22nd issue subject to limitations of space available 











WANTED 


Superintendent 


for present and post-war 
position in New York City area 


This man to take full charge of 
plant which is manufacturing 
electrical conduit fittings. Must 
have knowledge of machinery 
maintenance and all phases of 
foundry work. 


Applicants should give full de- 
tails of background, experience 
and salary desired. All infor- 
mation will be held in strictest 
confidence. 


P-628 Electrical World, 
330 West 42nd St., New York 18, N. Y. 








WANTED 


ELECTRICAL ENGINEER 


Excellent post war opportunities, with old estab- 
lished firm, for electrical engineer with knowledge 
of electrical heating element design and application. 
Give full data as to age, education and experience 
in first letter. 


P-635, Electrical World 








330 W. 42nd St... New York 18, N. Y. 





POSITIONS VACANT 


[AL ENGINEER — Opening with 
omp sany for position of senior electrical 
Submit full deta of experience, 





ELECTRI 
steel ¢ 
er igi nee 
char acter, and 
World, 330 W 


ls 
availability. P-63: te Elk 
1 


-632 ctrical 
42nd St., New York 18 f 





with me- 
lectrical training in law firm. 

yer! vanent and opportunity for pro- 
‘ vancement, State experience and 
nal qualifications. P-633, Electrical 
N. Michigan Ave., Chicago 11, Il 


OPPORTU apicl gh for patent solicitor 








EMPLOYMENT SERVICE 





gh gg oy — This ad 
s ‘ars’ recognized 
negotiates f r igh salaried super 
nical and « € positions. 
be individualized to y« 
and wil 
sion’s 
vision 


SALARIED | vertising 

servic é standing 
Visory tech- 
Procedure will 
your personal requirements 

onflict with Manpower Commis- 

ng fee protected by refund pro- 
i y covered and present position 
Send for details. R. W. Bixby, 
lward Bldg., Buffaito, N. Y 


POSITIONS WANTED 


UTIVE, 40, good health, 
20 years experience in pub- 
lic utility operation, engineering and construc- 
tion, offers his services as operating executive 
or assistant Has held administrative posi- 
tions for 12 years with excellent employee 
relationship record. Location immaterial. Op- 
portunity primary consideration. PW -626, 
Electrical World, 230 W. 42nd St., New York 
18, N. ¥ 


protected 
Inc., 262 De 











ENGINEER-EXEC 
graduate E. E., 





GENERAL 

gineer 
neering, 
Property 
KW Generati on 
330 W. 42nd St 


SUPERINTENDENT or Chief En- 
Several years in charge of Engi- 
Construction, Operation, Continuing 
y Records—75,000 Meter System; 55,000 

PW-634, Electrical World, 
, New York 18, N. Y 
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IF YOU CAN SELL —-- 


and have a knowledge of electrical equipment used on 


power systems of utility companies and large industrial 


plants, a well established, well known manufacturer can 


offer you a permanent position, with good post war possi- 


bilities. This is a technical business of products widely 


known and accepted. We want two men preferably under 


40 years old, who will study and apply themselves in a field 


where plans are now being made for expansion after the 


war. 


State your age, education, experience, previous earnings. 


SW-630, Electrical World 


520 North Michigan Ave., Chicago II, 


IHinois 








WANTED 


ESTIMATOR 


Large industrial concern offers an ex- 
cellent opportunity in a permanent 
organization to estimator with exten- 
sive electrical construction and esti- 
mating experience on industrial work. 
Technical background essential. Give 
complete details of experience, edu- 
cation and salary desired. Location, 
Michigan. 

P-631, 
Michigan Ave., 


Electrical World 


520 No. Chicago 11, IL 


‘MANUFACTURERS 


need the best 
technical and sales 


REPRESENTATION 


for the MARKET of the West! Presen! 
and post-war—Write today to 
A. B. SMEDLEY 
Technical Products 
1254 WN. Los Robles, Pasadena 6, Calif. 


Experienced graduate engineers will serve 
your account. 














2—1!25 KW Motor Generator Sets, consisting of 200 
HP, 2300 volts, 3 phase, 60 cycle, alternating 
current qgeciraneus motors, direct connected to 
125 KW 250 volts direct current generators, com- 
plete with switchboards, oi! switches, etc. 


NIXON-HASSELLE COMPANY, INC. 
1300 Carter Street 
CHATTANOOGA, TENNESSEE 





STOKER FOR SALE—NEW 


American Taylor Type 37Mc9, 8 retorts, continuous 
ash discharge, grate area 215 Square Feet, norma 
capacity 80,0002 steam per hour. No priority re 
quired, immediate Delivery. If interested advise 


AMERICAN, CAR AND FOUNDRY COMPANY 


‘own, Purchasing Agent 
30 éeantn (As ag New York 8, N. Y. 








ELECTRICAL 


WORLD @ January 8&8, 19 








G SEARCHLIGHT SECTION @ 













MOTORS GENERATOR SETS 

2000 Ampere, 6 volt, Hanson-Van Winkle. 
1500 Ampere, 6 volt, Hanson-Van Winkle. 
eC phe 260 volts, Allis-Chaimers, syn- 


hr 
is ow, 126 volt General Electric, squirrel 


$4 KW, 126 volt, General Electric, squir- 
rel cage. 


MOTORS—3 PHASE 60 CYCLE 
400 HP, 514 RPM, 440 volt, Westg. slip 


560 HP, 300 RPM, 440 volt, G.E., slip ring 
236 HP, 600 RPM, 2300 volt, GE, syn. 


, slip ring. 
600 HP, 900 RPM, 440 volt, Lincoln, sl. rg. 
150 HP, 400 RPM, 440 volt, G.E., cE. 
126 HP, 720 R PM, 440 volt, G. E., stp ring 
100 HP, 900 RPM, 440 Westinghouse, aq. cE. 
100 HP, 900 RPM, 440 volt, G.E., slip ring. 
100 HP, 73@ RP M, 440 voit, § G.E., Ra @ ring. 
100 HP, 72@ RPM, 440 volt, G 

100 HP, 600 RP 440 volt, G. E., ey ring. 
100 HP, 60@ RPM, 440 voit, G.E., sq. cg. 

100 HP, 614 RPM, 440 volt, G.E., sq. cg. 

100 HP, 450 ae 440 volt, G.E., sq. cg. 

0 HP, 400 RPM, 650 volt, Cr. Whir. aq. cg. 
75 HP, 900 RPL 4000 volt, Elec. Mach. 


syn. 
rH HP, 900 RPM, 220 volt, Fairbanks 
Morse, slip ring 

15 HP, 900 RPM 440 volt, G.E. sa. 

A os 720 RPM, 440 volt, Weatahee, slip 


. fip, 720 RPM, 440 volt, G.E., sq. cg. 
50 HP, 900 RPM, 440 volt, G.E., slip ring. 
50 HP, 900 RPM, 440 volt, G. E., aq. cg. 


BB ie ye sng RPM, 440 volt, General Electric 

siipr 

1—200 HP, 440 volt, 600 RPM, Crocker-Wheel- 
er. slip ring 

1—300 HP, 720 RPM, 2200 volt, General Elec- 
tric, slip ring. 


MOTORS—D.C. 230 VOLTS 
2—460 HP, 400 RPM, G.E. 
1—250 HP, 760 RPM, Electro Dynamic. 

HP, 750 RPM, Electro Dynamic. 
2—150 HP, 400/560 RPM, Westinghouse, type 


1—125 HP, 600 RPM, neinshouse, SK. 
1—100 HP; a. 676 RPM, 

1—100 HP, 625 RP M, G.E. 

1—65 HP, 1000 RPM, G.E., type RC. 

1—50 HP, 750 RPM, ‘Westinghouse, type SE. 
1—50 HP, 700 RPM, Crocker Wheeler. 
1—40 HP, 775 RPM, Westinghouse. 


TRANSFORMERS 


2—400 KVA, G.E., 4156-240/480 v., — taps. 
3-—300 EVA, Pittsburgh, 7800/440 v 
3—200 KVA, General Electric, 2200- -220/440 


volts. 
3—160 KVA, G.E., 33,000 2300/4000 Y. 
3—100 KVA, Westinghouse, 11,430/250 volts. 
——s KVA, Pittsburgh, 1375/2750-110/220 
volts. 
3—100 KVA, Westinghouse, 13200 250 volts. 
a | EKVA, General Electric, 2200-220/110 
volts. 
3—-75 KVA, G.E., 13,500-7500/440 volts. 
3—75 KVA, G.E., 2200/220/110 volts. 
1—75 KVA, G.E., 2400/4800/120/240 volts. 
1—75 KVA, G.E., 3 phase, 4156Y-120/208Y. 
3—50 KVA General Electric, 2200/220/110. 
2—50 KVA, Pbgh. 7500/15,000 volts-110/220 


volts. 

3—37% KVA, General Electric, 2200/220/440. 

ae Allis Chalmers, 3 phase, 4156Y/ 
/2 

1—25 KVA, G.E., 220/110-220/110 volts. 

2—15 KVA, G.E., 2300-115/230 volts. 


DOWER FOR PRODUCTION 





MOTORS—VARIABLE SPEED 230 VOLTS 


1—160 HP, ye ba RPM, Croccker Wheeler. 
2—100 HP, 4765/1375 RPM, Electro Dynamie. 
1—90 HP, 470 /940 RPM, General Electric. “ 
1—35 HP, 500/1500 RPM, Westinghouse. 
1—30 HP, 226/900 RPM, Crocker Wheeler. 
2—25 HP, 300/900 RPM, Electro Dynamic. 
1—20 HP. 750/1500 RPM, General Electric. 
1—15 HP, 300/1200 RPM, G.E. 

1—13/18 HP, eh rite REM, Electro Dynamic. 
ee ~ HP, 5600/1500 RPM, Westinghouse, 


SK. 
aca "EP, 600/1200 RPM, General Electric. 
1—5 HP, 450/1800 RPM, Crocker Wheeler. 
1—5 HP, 400/1600 RPM, Diehl. 
1—5 HP, 225/900 RPM, Electro Dynamic. 


INSTRUMENTS 


25—Westinghouse type U recording ammeters 
with split core CT. 

25—Westinghouse type 
meters. 


U recording velt- 


TURBO GENERATORS 
600 KW serey dual bleeder condensing Tur- 
bine onl 
1—600 KW, G.E., 3 ph., 430 volt, 
bleeder. 
1—375 KVA, Westinghouse, non-condensing. 


1—300 KW, G.E., 3 ph., 60 cy., 220 volt, cond. 
i—200 KW, G.E., 3 ph., 60 cy., 220 volt cond. 


6@ cy., 


NEW TRANSFORMERS 


3—200 KVA Allis-Chalmers, 2200/220/440 
3—100 KVA Allis-Chalmers, 2200/220/110 
3—100 KVA Allis-Chalmers, 2400/4150Y-2400 


J.L. HEMPHILL & CO., INC., Power Equipment 


New York Phone: LOngacre 5-3227 


1602 53rd ST., NORTH BERGEN, N. J. 


New Jersey Phone: UNion 3-2600 








Power Equipment 


Released by Utilities & Industrials 


Turbines, Generators, Steam 
and Oil Engines, Boilers, 
Motor Generators, Rotaries 
Transformers, Motors, Com- 
pressors, etc. 


Service backed by 38 years’ experience 


BREW, WOLTMAN & CO. 


52 Church St. New York, 7, 











Rotary Converters—3 Bg 60 sas 


K.W. Make R.P.M. volts Volts 
1—15090 Whse. 720 650 11500 
1—1250 G.E 720 250 2300 
1—1000 W hse. 900 600 2300 
2— 756 Whse 1200 600 2300/4000 
I1— 3060 G.E. 1200 600 13200 


Rotary Converters—3 Ph. 25 Cy. 


2—1500 G.E. 500 225/275 6600 
1— 500 G.E. 750 225/275 6600 
M. G. Sets—3 Ph. 60 Cy. 

1— 5€0 G.E. 720 8600 2200 
:— 500 =G.E. 720 600 13200 

400 G.E. 720 © 250 2300 


BELYEA COMPANY, INC. 


51 Howell Street, Jersey City, N. J. 








STATION M 


—~TRANSFORMERS-— 


BOUGHT and SOLD 


We have several thousand transformers in stock for prompt 
shipment, and invite your inquiries. 


PIONEER TRANSFORMER REBUILDERS 

We rewind, repair and redesign all makes and sizes. 
One Year Guarantee 

THE ELECTRIC SERVICE CO., 


""AMERICA'S USED TRANSFORMER CLEARING HOUSE’’ 
Since 1912 


INC. 


CINCINNATI 27, OHIO 
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FREQUENCY | 
CHANGER 


1000 KW, 460 volts, 3 phase, 25 
cycle, 
300 RPM, 
4,900,000, 

1250 KVA 0.8 p.f. 50-deg. rise 
General Electric, type ATI-10- 
1250M-300, with amortisseur 
winding, with 33 KW direct- 
connected exciter, with 

1400 HP 460 volts, 3 phase, 60 
cycle, F 
300 RPM General Electric, 1570 EF 
ampere F 

1250 KVA p.f. 0.9, 50-deg. type 
ATI-24-1250M-300 form C, with 
amortisseur winding. 


CHICAGO ELECTRIC CO. 


1314 W. Cermak Rd. Chicago, Ill. 


1570 amperes, serial 


oy eeenneasaneseensnense: 








FOR SALE 

3-300 KVA—Allis—Transformers HV 
7200-LV 480—with taps 1 phase— 
30 cycles—good condition—Cheap. 
GLOBE TRADING COMPANY 

', 20 W. Lafayette Bivd. Detroit 








1—375 KW ELECTRIC MACHINERY hori- 
zontal generator with direct connected ex- 
citer 2300 volt 60 cycles 3 phase 720 RPM 
with oil switch and rheostats, now on its 
foundation in good condition. Price $900.00 


NORTHERN WISCONSIN POWER CO. 
Bayfield, Wisconsin 








TRANSFORMERS 


New or used. All types and sizes. 
Air and oil cooled. Phase changers a 
specialty. 
ATLANTIC TRANSFORMER CO. 
Transformer Specialists 
5143 N. 2nd St. Phila., Pa. 
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ADVERTISING IN THIS ISSUE 


© Here you'll find the answers to many of your questions about: 

W hat’s new in the market? What products or methods will save 

me time and money? It’s a good habit to follow the advertising 
pages in Electrical World each issue 








* Adam Electric Co., Frank......... 16 
Air Preheater Corp., The......... 35 


* Allis-Chalmers Mfg. Co. 
8, 9, 10, 11, 13, 14 


Aluminum Company of America 15 


American Coach & Body Co...... 114 
American Cyanamid Company. 
Plastics Division ............... 
American Tel. & Tel. Co........... 36 
* American Transformer Co......... 17 
* Associated Research, Inc.......... 132 
“Automatic” Sprinkler Corp. of 
Fe eer eee Tre ry ore 96 
Barker & Wheeler............... 138 
* Biddle Co., James G............. 98 
Emee 2 VOMGRSs fiir cetie sk vee 8 kkes 138 
*Bright Light Reflector Co........ 104 
* Burndy Engineering Co........... 32 
Cardox Corporation ............. 121 
CGY EE Rie Bs Fils co caten ae ee 138 
Columbia Engrg. Corp............ 138 
Cooper & Co., Inc., Hugh L....... 138 
Crouse-Hinds Company .......... 27 
eg tee iy NR Se peste gs, 138 
Day & Zimmermann, Ine......... 138 
Deutschmann Corp., Tobe........ 127 
Directory of Engineers.......... 138 
Dugas Engineering Corp..."...... 100 
Ebasco Services, Inc.............. 138 
Electric Controller & Mfg. Co..... 115 
Electrical Testing Laboratories, Inc. 
131, 138 
Electroline Company ............. 5 
Engineers, Directory of........... 138 
* Fairbanks. Morse & Co............ 125 
ES ESE SEIS 138 
Foley Construction Corp., 
ML Ws Ga biwid dave dvsauvcic 138 
Ford, Bacon & Davis, Inc......... 138 
Fowle & Co., Frank F............. 138 


SS. Gs OR Sie Sha dd éankeces 130 
G & W Electric Specialty Co...... 31 
* General Electric Co.. .75, 76, 77, 80. 81 


General Electronic Industries, Div. 
of Auto-Ordnance Corp......... 29 


Gilbert Associates, Inc............ 138 
* Graybar Electric Co.....19, 20, 21, 22 


*Hazard Insulated Wire Works.... 4 
Hendy Iron Works, Joshua....... 99 
Henkels & McCoy................ 138 
Hoosier Engineering Co.......... 138 

* Hoskins Manufacturing Co........ 28 
Pear W Geis ties i va0 esis 112, 113 
Indiana Steel & Wire Co.......... 122 


*].T-E Circuit Breaker Co...Third Cover 


Keasbey & Mattison Co........... 30 
Kellett Aircraft Corp............. 34 
Kelvinator, Division of Nash- 
Kelvinator Corp. ............... 105 
— Insulated Wire & Cable Co., 

DE dugasravaeetasees cre sroveses 
*Klein & Sons, Mathias............ 124 
*F-rueger & Hudepohl............. 134 
*Laduby Company ............... 134 
*Lapp Insulator Co................ 33 

BE eg Rh s Po esa nna nt pane 12 
EEE: TOD Dav i's oc wc vbigtey bons 138 
*Line Material Co.........ccccesces 85 
EE EE is ee meter 138 
Manning & Co., J. H............... 138 
Matthews Corp., W. N............. 139 
McGraw-Hill Book Co., Inc......... 136 
Mi BEE. Wisc accdcdscacts eons 138 
pe Peet eee pee 119 
Mitchell Manufacturing Co........ 103 
* Moloney Electric Co.............. 87 
Mosinee Paper Mills Co........... 110 
Mossman, Inc., Donald P.......... 133 


National Telephone Supply Co.,The 18 


Oein “Bernsd Cees scceeee hastens 6 
WOME CM, 65 cass censeacenseor sae 4 
* Okonite-Callender Cable Co...... 4 


* Owens-Corning Fiberglas Corp.... 123 


Palnut Company, The............ 118 


Paragon Electric Company....... 139 
*Penn-Union Electric Corp......... 106 
Premax Products Division 
Chisholm-Ryder Co.. Inc........ 132 
Public Utility Engrg. & Service 
CDs ix 006s 000 aes he mneins ae 138. 
*Radio Corp. of America....... 10). 135 
et & Industrial Engineering 
DS ae op neian son bos RL eeN EE. 7 
Recording & Statistical Corp....... 138 
*Reliable Electric Co............. 122 
* Rockbestos Products Corp........ 83 
Rome Cable Corporation......... 93 
Sanderson & Portet...s..6..6.... 138 
Sargent & Lundy................. 138 
Scheidenhelm, F. W............... 138 
Searchlight Section............ 140, 14) 
*Sherman Mfg. Co., H. B........... 130 
Simplex Wire & Cable Co........ 23 
* Spang-Chalfamt Div. of the National 
Daeg GO. 66s Fic eck venavevers 9 
Standard Oil Co. (Indiana) . Back Cover 
*Star Porcelain Co........5...+2+:- 130 


Stone & Webster Engrg. Corp..... 134 


Tieo Fane Mts. ‘Cé.: 660. ess 136 


Welsbach Engrg. & Mgt. Corp..... 138 


* Westinghouse Elec. & Mfg. Co. 
26, 37, 89, 97, 108, 109, 11° 
* Westinghouse Electric Supply Co... 12! 


* Weston Electrical Instrument Corp. 


Second Cover 

* Wheeler Reflector Co............. 120 

White Engrg. Corp., J. G.......... 138 

* Wolfe & Mann Mfg. Co........... 107 

Wrigley, Jr. Company, Wm........ 126 
a 

PROFESSIONAL SERVICES........ 138 
g 


SEARCHLIGHT SECTION 
(Classified Advertising) 


BUSINESS OPPORTUNITIES .......------+0-+ iv 
EMPLOYMENT SERVICE .........---000-0+50) lw 
POSITIONS VACANT .......----eeesereeceees 14 
POSITIONS WANTED .......--00-0eeeeeereees ia 
USED AND SURPLUS EQUIPMENT......... 140-14 


American Car & Foundry Co...........+.-- > 
Atlantic Transformer Co.........--...-++6+- Jl 


Belyea Co., Ime.......:cccecsececsecscseses . Ml 
Brew, Woltman & Co........--6-cceeeeeeees MW 
Chicago Electric Co........-- 2 ee ceeceecscers Ms 
Electric Service Co., The............-6--455 14 
Globo Tradiik Co... ccccccicvsiodsesoviersss: 4 


Hemphill & Co., J. L......-ccseccecceseecree 4 
Misom Wacseli Co.; fasts occ. Séccvscsevinsese } 
Northern Wisconsin Power Co..........-++: 


%& These companies have supplied additional buying information on 


their products in the 1944 edition of the Electrical Buyers’ Reference 
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UL 
IN INDIVIDUAL METAL ENCLOSURES 


These large, enclosed I-T-E circuit breakers offer the same dependable 
service that thousands of U-Re-Lites, or medium-size enclosed breakers, 


have been giving for years. They are the time-tested type LG, mounted 





in individual steel cubicles for either indoor or outdoor service. They 


are easy to install and connect up, require very little maintenance. 


The type LG trip free circuit 
breaker is fully enclosed and pro- 
tected to give reliable performance. 


(2) Steel enclosure protects breaker 
“ against accidental damage and 
prevents men working nearby from 
touching live parts. The cables may 
enter at top, bottom or side. Out- 
door enclosures are weatherproof, 
with a sloping roof and projecting 





eaves. 


(3) Hinoea doors are easily opened 


for inspection without removing 
breaker from service. Three-point 
latches assure tight closure. Similar 
rear doors make the connection studs 
fully accessible. 


Ou‘ door breakers use a rermovable, 
rota*y, manual operating handle, 
as shown here. Indoor types may 
lave either a rotary or spade handle. 











(5 Solenoid operating mechanism 
with a trip-free relay is provided 

for electrically operated breakers. 
Control power may be d-c or a-c. 


(6) TH button is readily accessible 

_¢ without opening the doors. In 
outdoor types this button is covered 
with a flexible, weatherproof dia- 
phragm. 


Position indicator may be seen 
through a small window, showing 
whether breaker is open or closed. 


AIR SWITCHGEAR 


IMMERSED IN AIR © ENCASED IN STEEL 
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Why Nonpareil Turbine Oil is 
sold with a guarantee...good 
for the life of your turbine 


@ OF COURSE, there's nothing unusual 
about a turbine oil lasting several years, 
if the operator wants to take the time 
and trouble to remove contaminants reg- 
ularly. It 7s unusual, however, when a 
turbine oil lasts indefinitely, and does 
so without sweetening, batch treatment, 
resting, or replacement, and without any 
cleaning of the turbine. That is one dis- 
tinguishing characteristic of Nonpareil 
Turbine Oil... another is the written 
guarantee with which it is sold. 

By the terms of this guarantee—good 
for the life of the turbine—Nonpareil’s 
acidity (as expressed by neutralization 
number) will never exceed the extremely 
low limit of 0.15. In actual practice, the 
neutralization number is more likely to 
be around 0.05, as has been proved in 
hundreds of turbines. 





This ability to retain “new oil condi- 
tion” is the result of Nonpareil’s manu- 
facturing process by which we entirely 
remove the highly unstable compounds, 
and inhibit the others against oxidation. 
Those that are removed would tend to 
form contaminants of asphaltene type. 
These are objectionable because they set- 
tle out, they may plug lines, and they 
cause water sludge deposits. 


Nonpareil refining versus “‘conven- 
tional.”” The combination of advantages 
covered by the Nonpareil patent—the 
addition of an inhibitor to an oil from 
which all unstable compounds have been 
removed—is highly important. For the 
mere elimination of the unstable com- 
pounds has serious drawbacks—it re- 
moves the natural inhibitors. In fact, 


STANDARD OIL COMPANY (INDIANA) 


* LUBRICATION ENGINEERING 





. 


many of the asphaltene-formers y 
sibly most of them, are the natu: i | 
hibitors. When all of them are ren oy 
the oil oxidizes to form acids wh ch 
turn contribute to emulsion and s'u 
formation. 

To prevent this, the customary re 
ing method is to leave in the oil sone 
the asphaltene-formers for their inhi) 
ing effect—in spite of the certainty 
asphaltene deposits. 

The Nonpareil method of adding 
inhibitor to asphaltene-free oil has 
obvious advantage of eliminating tr 
ble from both types of deposits. 
explains why Nonpareil can be, and 
sold with a written guarantee and y 
the guarantee is good for the life of 


turbine. 


Corrosion control another feature. 
corrosion inhibitor has been used 
Nonpareil Turbine Oil since 1926. } 
a continuous study of this problem | 
been carried on. Hundreds of materi 
have been examined and thousands 
tests made. An improved corrosion 

hibitor is now used in Nonpareil w 

meets all requirements of corrosion p 
tection without impairing other de 
able qualities. 

Recently the American Society 
Testing Materials developed test D6é 
42T for determining the ability of ¢ 
bine oil to aid in preventing the rust 
of ferrous parts in the presence of w 
Nonpareil Turbine Oil passes this q 
with perfect results. 

















Get all the facts. A Standard Lub 
tion Engineer will be glad to supply 
test data and service records on No 
pareil. Call any Standard Oil Compa 
(Indiana) office, or write 910 S. Mid 
gan Avenue, Chicago 5, Illinois. In} 
braska, address Standard Oil Comp 
of Nebraska at Omaha 2. 


Oil is Ammunition ... Use it Wii 






NONPARBEIL 
TURBINE OIL 
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